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STATE OF WEST VIRGINIA
DEPARTMENT OF NATURAL RESOURCES

CHARLESTON 26308 \@
s A woose, ke o e bt - ‘ﬁs‘-:'o ronaLo . roresna
CharleStm’ WV 25311 . “*‘\ \‘ MICHAEWL.CAT"FOTOS
(304) 348-5935 « 09.@5 Deputy Director
May 22, 1985 a® <3
Mr. Ken Walborn W

PPG Industries, Natrium Plant
P. 0. Box 191
New Martinsville, West Virginia 26155

Re: CEI (WVD004336343)
April 22, 1985

Dear Mr. Walborn:

Enclosed is a copy of the 'Compliance Evaluation Inspection' (CEI)
Report completed on your facility by representatives of West Virginia's
Division of Water Resources. This report is based on the inspection
conducted on April 22, 1985.

There were no areas of non-compliance of the appropriate Hazardous
Waste Regulations documented during this inspection.

Thank you for your assistance and cooperation during this inspection.
If you should have any questions concerning the inspection or attached
report, please feel free to call.

Very truly yours,

Robert L. JeYacic, Section Leader
Compliance Assurance Section
Solid and Hazardous Waste/

Ground Water Branch

RLJ/ms
Enclosure

cc:‘é)ouglas Donor, US EPA, Region III, Philadelphia
Lyrme Sakach, WV DWR
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Company Name: FPPG Industries, Natrium Plant 1.D. #: WVDOO4336343.
Address: P.0. Box 191 _ Type Operation: Gen, TSD

New Martinsville, WV 26155

Company Contact: Ken Walborn Title! yanager, Envirementsl Control

Phone: (304) 455-2200

Purpose of Inspection: compliance Evaluation Inspection (CEI)

*pplicable Regulations: chapter 20, Article SE of -the WV Code (effective
April 23, 1982).and 40 C.F.R., Part 260-265
(FR: 'Feb. 26, and May 19, 1980).

List of llazardous Hastes: ' pooz2, DOO3, DOO8, DOO9, FOOL, FOO3, FOOS, KO73,

KO85, K106, DOOl

Date Inspected:

April 22, 1985

Inspector(s): Lynne Sakach,. WV DWR
Pam Beltz, WV DWR
Jerome Cibrik, WV DWR
Lucy Pontiveros, WV DWR

April 23, 1985 ' , :
Prepared by: | cioon: - - = .

Date Prepared:
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i Figure 1
Location Map for the PPG Industries Plant Site at Natrium, West Virginia
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INSPECTION REPORT

SUBJECT: Compliance Evaluation Inspection (CEI), PPG Industries,
Natrium Plant (WVD0O04336343). April 22, 1985

INSPECTORS: Lynne Sakach and Pam Beltz, Compliance Section
Jerome: Cibrik and Lucy Pontiveros, Permits Section

. DATE PREPARED: April 23, 1985

PREPARED BY: Lynne Sakach )

On April 22, 1985 at 10:00 a.m.. this inspector accompanied by Pam Beltz,
Jerome Cibrik and Lucy Pontiveros, all representatives of the W.V.
Division of Water Resources, arrived at the above referenced facility.

The purpose of our visit was to conduct a compliance evaluation inspection
with a review of their ground water monitoring (Jerome Cibrik) and
Part B Permit Application (Lucy Pontiveros).

Upon our arrival, we were met by Ken Walborn, Manager, Enviromental
Control, who had been notified earlier of our intentions to inspect
this facility. Mr. Walborn escorted us to a conference room where we .
were introduced to William Makris and Robert Mitchell, Enviromental
Control Specialists, and Warren Dean, Head, Technical Department.

Appropriate credentials were presented and I explained our intentions
of conducting a compliance evaluation inspection as specified under
Chapter 20 of the State Code. I further related that our authority to
conduct this inspection, and the protection of trade secrets and

s
confidential information, are also covered under this Chapter. Mr. Dean
then left the conference room and we proceeded with the inspection.

Initially, I inquired about any changes that have occured at the

facility since the last CEI. Mr. Walborn related that other than the

approved closure of the tank car (S02), due to be campleted in July, 1985,
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no changes have occurred. Mr. Walborn then commenced to give a synopsis
of' the waste generation processes and subsequent handling methods.

The storage processes employed at this facility are SOl and S04.
There are two drum storage areas, the CSZ site and the Marshall Plant
site. The one surface impoundment is utilized for the storage of waste
water treatment sludge generated from the mercury cell process in
chlorine production. One other waste generated at this facility, lead

waste water treatment solids from diaphragm cell process’ in chlorine
production, is stored on-site for less than ninety days. This waste

is listed as DOO8 and DOO3 on the 1983 Biennial Report and the Hazardous
Waste Manifests. In a telephone conversation on April 23, 1985 I
asked Mr. Walborn to explain why this waste is listed as reactive.

The question was relayed to Mr. Mitchell who in turn explained that
this was done because the waste contains a small amount of sulfide.
According to waste analyses maintained at the facility, the sulfide is
in the form of PbS and the maximum concentration of this compound is 1%.
I questioned the necessity for listing this waste as reactive and
advised that after receiving clarification, I would notify them of my'
findings.

We then proceeded to partially complete the checklists for Generators,
T.S.D. Facilities, Container Storage and Surface Impoundments. While
inspecting the appropriate records (particularly the hazardous waste
manifests) it was noted that an alternate facility was not designated
on the form. I inquired as to how a shipment would be handled if the

transporter was unable to deliver it to the primary designated facility.
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We were informed that the transporter would return the shipment to them.
I advised the gentlemen to include these instructions in written f‘oﬁn
on the manifests, to provide documentation should a problem arise in
the future. ' ¥

After partial completion of the checklists, we proceeded to physically
inspect the hazardous waste management areas: the CS2 drum storage
area, the Marshall Plant drum storage area, the temporary storage area
for the lead waste and. the surface impoundment. .

Few concerns were noted while inspecting these areas. Some water
was observed on the floor beneath the pallets in the temporary storage
area. A few of the boxes (containing the waste) appeared to be damp
stained around the lower corners.

Also noted and discussed was the practice of stacking the drums
three high in the Marshall Plant storage area. It was determined that
this matter would be addressed during the technical review of the Part
B Permit Application.

In summary, no major problems were noted at this facility. All
records were in order and were well organized. The facility representatives
were very cooperative and receptive to all suggestions. After thanking

the gentlemen we concluded the inspection and left the facility.

NOTE: In a telephone conversation on April 25, 1985 I spoke with
Mr. Mitchell about the lead waste (DOO8) also listed as reactive(D0O03).

According to him the process generating the waste will be
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phased out this summer, therefore, making the necessary determinations

to delist it as DOO3 would be impractical at this time.

Compliance Evaluation

No deficiencies were noted at this facility.

\

-
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RCRA CHECKLIST FOR INSPECTION OF GENERATORS

RO USE
Name of Facility: "PPu Innda L oiia . Inspection file
Address: R, (%U‘{- |4l ' No.

N o MU—MM ‘ Lijy Q6I5 5 Reviewer‘ '

EPA Generator 1D Number: Wy N oeoY 33¢3 43 |pate Reviewed:

Facility Inspection Representative: inm (Wallsern |Form MA"

litle: M(,ur\nq'.\_/\ , M QM

Telephone Number: Y- Hs55- 2200

Pert. Regs.
40 C.F.R. l. Please provide a brief narrative explaining the

type of work activity that occurs at the
generator.

/
| : -
2. Does the generator disposes of its wastes....

Ao On-aite

(Circle one)
(B Dots-site

Note: 1f on-site, then checklist for both a generator and
TSD facility must be completed if on-site more than
90 days.



262.20

3.

Are 1000 kg (2200 Lbs) or more of hazardous No
waste produced by the generator facility

in a month?(Lf the amount is less than 1,000

kg /month, then the facility qualifies as 2

gmall generator and Form Cc should be completed

instead of Form A.)

What categories of hazardous wastes
result from the generator's facility?

A. 1Ignitable wastes - (Yes) No
B. Reactive wastes Yes i
' C. Corrosive wastes Yes No

p. EP.Toxic wastes ’ dEE;ﬁo

E. RCRA Listed Wastes Yes No
Types L0 Yool oo 2.
KOBS tvo3z- Foos  DoOY

g 1o DOD/ 0008 (G

1s the generator presently...

A. ‘reating hazardous waste? Yes(Ei)
B. Storing hazardous wastes longer @EE:NO

than 90 days?
C. Disposing hazardous waste? YesGED

Note: 1f the gemerator performs any of the
activities noted in Question 5, then
. the inspector must complete Form B,
entitled "RCRA Checklist for inspection
of hazardous waste treatment, storage
and disposal facilities."

In a manifest system currently (Yes)ho

" in operation at the generator's

facility so that offsite shipment
of hazardous wastes can be tracked?



7.

262.20

262.20

262.21

262.22

3

Plesse inspect the generator's
manifest for the following
information

A.

c.

H.

I.

Is the 15D facility which receives <§§;)No
a generator's hazardous waste identi-

fied by name, address, and EFPA
1D number?

Is an alternative facility designated Yes
in case of an emergency? (Optional) -

Is a serialized manifest document number Ci;;} No
included on the form? ' :

1s the generator's name, address, QEE) No
telephone number and EPA 1D number

-included on the form?

Is the name and identification number Ye Ro
of each transporter included on the form?

Is a description of the generator's hazard- \Ye No
ous waste to be treated, stored, or dis- -
posed included on the manifest?

1s the quantify of each waste by units . (Yes) No
of weight or volume and the type and '

number of containers loaded in the

transport vehicle included on the

manifest form?

Is the following certification noted Yes / No
on the generator's manifest form and

is the certification acknowledged by

the generator's signature.

"This is to certify that the above-named
materials are properly classified, described,
packaged, marked, labeled and are in proper
condition for transportation according to the
available regulations of the DO1 and EPA."

Are there adequate copies of the manifest <§£; No
available for generator, transporter,
and TSD's?



262.34(a)(i) 8.

262.34(a) (3)

262.34(a)(2) ' B.

2v2.34(a)(4)
262.34(a) (4) |
262.34(a)(2)

I

1 all hazardous waste being shipped <§E§) No
off-site by the generator within

90 days to a designated facililty H‘iaqu

or placed in an on-site facility _
either of which has interim status

:q;j_fEﬂEIEl_hﬂzgrdoua waste treatment,
storage or disposal permit?

A. 1s the date accumulation of waste .. (3§§> No
began clearly marked on each container?

Are storage containers or tanks in good No

condition, i.e., no corrosion, leaking
or structural deformations?

Starting at the time of initial acqumulation
are the storage containcrs -

1) Labeled 2 i%%;ﬂo
2) Marked , No
3) Packaged “dex Mo

as containing a particular hazardous
waste in accordance with DOT regulations?

i
Questions 9-15 apply to
non-permitted ‘facility.

generators who accumulate wastes in a

265.16(a) I T 9.
265.16(d) 10.
265.16(d)(2) e
265.16(d)(3) | 12.

Have facility personnel successfully Yes No
completed a program of classroom

training or on-the-job training

in hazardous waste management

procedures?

Does the generator facility maintain a Yes HNo
record of job titles for personnel that

are involved with hazaroous waste manage-

ment and the name of the employee

filling each job?

Does the generator facility have on Yes No
record a written position description
for each job title noted in Question #107

Does the facility presently maintain a Yes No
written description of the type and

amount of introductory and continuing
training for those employees noted in
Question #107 . .



265.32(a) | 13. Does the generator facility have
installed the following equipment:

A. An internal communications Yes No
or alarm system capable of providing
jmmediate emergency instructions
to facility personnel if the
hazardous waste storage area ‘
is threatened by fire or explosion

B. A device at the scene of hazardous Yes No
waste generator operations capable
of surmoning emergency assistance
B from Police, Fire departments, etc.?

C. Fire control equipment and an ) Yes No
| " adequate supply of fire fighting
 water or fire supression chemicals?

265.35 | 14, Does the generator facility have adequate Yes No
aisle space to allow the unobstructed

movement of personnel and equipment

\ during emergencies?

265.50 ! 15, Does the facility have a contiugency plan
which contains the following elements:

A. Detailed description of emergency Yes No
procedures facility personnel
will implement in response to
fires, explosions, or unplanned
releases of hazardous wates to
air, soil, and water?

265.52(c) B. A detailed description of arrange= Yes No
- ments formally agreed to by local

police, fire departments, and State

and local emergency teams to provide

assistance during emergency situatioms?

265.52(d) . C. A listing of names, addresses, and Yes No
' l phone numbers of the generator facility
emergency response coordinators?

Note: This listing should include names and phone numbers
of emergency coordinators available on twenty-{four hour basis.

265.52(e) D. A list of appropriate emergency Yes No
equipment necessary to cope with
emergencies at the generator facility?




265.53 16. Hae a copy of the contingency Plan been Yes No
submitted to local police, tire
departments, hospitals, and emergency
\ . responge teams that may be called on
to provide.emergency services.

17. Please provide detailed explanation or
comments on specific questions or problems
encountered during the inspection. For
instance, industry requests for exclusions
from optional portions of the regulation or-
for clarification of specific RCRA rules and
regulations and their applicability at the
facility can be noted below or described in a
separate memo attached to the inspector's
checklist.

Inspector's Name: QJW?MANQV \%&~¥21Q,x\
Title: U ’hﬂ&mm MQ—F\.

Agency: W L. 0w FP )
Office ,
location: —?MM kLu.,\q
1l
Date of

Inspection: w 22, 485

Inspector's Taqe:

Title

Office
Location

Date of
Inspection:




.’i o '1 Nome of Facility: e‘>6— Jndudios _ Inspection File

Address: P.O. "Re4 .14l | ) No.
|NETES) M arTims ou.l{ WV QAblS F Reviewer
" EPA TSD 1D Number: WVDooY33zr4Y3> Date reviewed

Facility Inspection Representﬁtive: uJJP; \AJaﬂi;&L~\4; Form "B"
Titles Marmaqfa IC('_MM\WM Cm
B ]

Telephone: 3oy - 4Y85- 2200

SITE CHARACTERIZATION (Please denote if the facility presently treats, stores,
or disposes of hazardous waste. Also, mark the appro-
priate sub-category that occurs at the particular

facility.
TREATER TORER _ DISPOSER
Filtration . Open Pile z Landfill operatio
Incineration .~ Surface Impoundment Land treatment
Thermal Reduction v~ Drum - Surface Impowmdme
Recycling/Recovery < Above ground tank(s)
Chem/Phys/Bio Treatments Below ground tank(s) Other
Waste 0il Other
Reprocessing damt’ sen umdoa o
Solvent Recovery
Other
INSPECTION PROCEDURE
1. Does the facility generate hazardous waste? Yes 8

Note: Please complete the generators checklist, Numbers 1

thru B, if the TSD facility generates hazardous wastes which
are disposed off-site.

65.13 2. Does the on-site or off-site facility have a written waste Yes !
analysis plan?

65.14 3. Does the TSD facility have a 24-hour surveillance system which
monitors and controls entry to the active portion of the facility? !

3 and W o A
1f .Not i 1 1
A. Does the facility have an artificial or natural boundary Yes
which surrounds active portions of the facility and,

B. Does the facility have means to control entry at all times, Yes 1
i.e., gates, attendants, locked entrances, etc.?

265 .14 4, Does the TSD facility have a restricted access sign posted at (?95> !
each entrance to the active portion of the facility? An
example would be: "Danger-Unauthorized Persomnel Keep out!"




16(a)

16(d)

16(d)

16(d)

3%

v 35

.52(a)

.52 (c)

.52(d)

.52(e)

"5'

10.

11,

12,

Sy =

Does the TSD fac ty have a written schedule f« Inspecting

all emergency equipment and monitoring equipment, security
devices, and operating and structural equipment.

Have facility personnel successfully completed a program of

classroom training or on-the-job training in hazardous waste

management procedures?

Does the TSD facility maintain a record of job titles for all

personnel that are involved with the handling of hazardous
waste and the name of the employee filling each job?

Yes

)

Does the TSD facility have on record a written position description <§§;>

for each job title noted in Question #77

- Does the facility mantain a written description for the type
and amount of introductory and continuing training for those

enmployees noted in Question #77

Does the TSD facility have installed the following equipment:

A. An internal communications or alarm system capable of
providing immediate emergency instructions to facility

personnel if the hazardous waste storage area is threatened

by fire or explosion?

B. A device at the scene of hazardous waste TSD operations

capable of summoning emergency assistance from Police,
Fire departments, etc.?

C. Fire control equipment and an adequate supply of fire
fighting water or fire supression chemicals?

Does’ the TSD facility have adequate aisle space to allow the

B

es

€S

unobstructed movement of personnel and equipment during emergencies? ( Yes

Does the facility have a contingency plan which contains the

following elements:

A. A detailed description of emergency procedures facility

personnel will implement in response to fires, explosions,

or unplanned releases of hazardous wastes to air, soil,
and water? '

B. A detailed description of arrangements formaliy agreed to

by local police, fire departments, and State and local

emergency teams to provide assistance during emergency
situations?

~C. A listing of names, addresses, and phone numbers of the

ISD facility emergency response coordinators?

Note: This listing should include names and phone numbers

of emergency coordinators available on twenty—-four hour

basis.

D. A list of appropriate emergency equipment necessary to
cope with emergencies at the TSD facility?

TRVAING

& @a

Yes

9

No

No

No

No

No

No
No
No

No

No

No

No

No



v o L

. S 15. Does the facilit, ve at all times at least one yloyee either Yesg No
' on-call or on the s.te who is responsible for coordinating all
emergency response measures?
14. Does the on-site or off-site facility have a written operating 5
record which contains the following information:

. 73(b) (1) A. A description and the quantity of each hazardous waste -
received/managed at the on-site or off-site treatment, Yes No
storage or disposal facility. '

73(b) (2) B. The location of each hazardous waste managed at the on-site Yes No
or off-site facility,

- %,

73(b) (3) D. Copies of facility specific waste analysis as required by BB Yes No
265-193,265.225,265.252,265.273,265-345,265.375 and 265.402,

‘ r—

73(b) (3) & C. Written results of all chemical /Physical analyses of each C:zggf,,) No

13 waste treated, stored or disposed of at the facility.

s s

73(b) (4) E. Summary reports of incidents requiring implementation of the Yes (o)
contingency plan. o wMoldsawXs e Ao -

73(b,\o) & F. Records and results of all inspections (see ﬂS)'iﬁ 5n_insgection (Yes ) No

.5(d) log or summary. i

73(b) (6) G. Results from groundwater monitoring (For surface impoundments, Yes No
land treatment or land disposal facilities).

’3(b) (7) H. Closure cost estimate. CSEZLD No

| VIR
I. Post Closure cost estimate (land disposal facilities only) Yes No
110 15. Has the TSD facility operator completed a written closure or post
closure plan in order to meet the May 1981 date for implemmntation
of these requirements?
Does the T3L facility have: : :
L. dzitten Closure Pl ' (jEZ;:> o
Vit
B. Written Post Closure Plan (land disposal Facility only) Yes I No
16. Does the TSD facility receive waste from off-site generators? Yes Ef;;i:>
If yes, does the operator implement the following procedures: LJ!“

13(a) (4) A. Inspect or analyze incoming wastes and compare with manifest for Yes No
each shipment received at the facility.

13(b) B. Specify procedures in the waste analysis plan to carry out #16A. Yes No

71 C. Sign and date all manifest copies? Yes No

71 D. Return copies of the manifest to the generator and transporter? Yes L/ No
\d
71 E. Retain copies of all manifests at the facility for three years? Yes No

Questions 17-22 apply to surface impoundments, land treatment and land
disposal facilities. .




)1

11(c)

10(a)

12 (a)

17.

.19 L

20.

21,

22.

23,

24,

e

Has the operacur installed a groundwater monitoring system
which consists of: z

At least one well hydraulically upgradient at the limit of
waste management area?

At least 3 wells hydraulically downgradient at the limit
of the waste management area? Jv {ouas b “L°§b“”“1

s prslilones '
Are all monitoring wells cased in a manner to prevent
contamination of samples and groundwater?

Do wells monitor groundwater in the uppermost aquifer
underlying the facility?

Has the operator developed and followed groundwater sampiing
and analysis plan?

Does the plan include methods for establishing concentrations
of parameters characterizing...

Croundwater Suitability (265.92(b) (1)
Groundwater quality (265.92(b) (2)
Groundwater contamination (265.92(b) (3)).

Has the groundwater monitoring program been implemented by a
qualified geologist or geotechnical engineer?

The inspector should check for the following conditions at the

TSD facility:

Open fires

Fumes or gases

Leaks or corrosion in containers or other storage structures
Leachate to receiving streams

Malfunction of equipment

Bulging drums

Excessive heat generation from storage facilities, lagcons,
storage piles, etc.

Yes

Please provide detailed comments and explanations on specific checklist
items or problems encountered during the TSD facility inspection. For
instance, industry requests for clarification of specific rules and
regulations and their applicability at the facility can be noted below
or described in a separate memo attached to thz inspector's checklist.

No

No

No

No

No

No

No

No
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Inspector 's Name: \élkrnaﬁg }J*Fkhbm/k

Title: Ul ﬁko@uuexdg quyﬁkejn;t
Agency: wy. DW.R.

Office Location: Portuss m?

Date of Inspection: Neodl 22 985

Inspector's Name:

Title:

Agency:

Office location:

Date of Inspection: ’




ne of Facility: ‘? P e \-\'\'\m

dress:

RCRA Checklist for Use Management of Containers e '.R.O. USE

(Subpart I Section 265.170 - "General Operating Requirements" \
_ Inspection file lo:

X0 . Bt la)

‘Reviewer:

tle:

Voo MeTiwauwiMe Wy 3LISs
A Generator ID Number: WV Qoo 33bx Y3
cility Inspection Representative: Kan W ol lrsann,

Date Revieweé:

%&awxqcv,k‘ .anﬁJme;hLNLtﬂiz QdaviXAFQ

lephone Number: 304 - ‘-'55'— o0 D

< | Form

“I"

> que~*ions contained in this checklist apply to owners and operators of all hazardous waste
2il3 s that store containers of hazardous waste, except.as Section 265.1 provides otherwise,

rt. Regs,
C.F.R.

i =

171

171

.173(a)

L7

.15(d)

.15(b)

.176

.177(a)

L177(c)

(L'e35L "% “A(xAJA\\oJLﬂH —q)ﬂd1~§i: ES\E;\cx%éL f\4ﬂ1~43_43

1. Are all containers in good condition, i.e., not showing signs
of leakage or corrosion or any other deterioration/deformation?

2. Are containers lined or made of materials compatible with
hazardous wastes placed into them so that the container will
not react or corrode with the hazardous wastes?

3. Are all containers holding hazardous waste kept closed during
storage?
4, Are areas where hazardous waste containers are stored inspected
-by the owner/operator at least once a week?

5. Is an inspection log maintained?

6. Are containers holding ignitable or reactive waste located
at least 50 ft, from the facility's property line?

7. Are incompatible wastes placed in the same container? (See
Appendix 5 for examples,)

8. Are storage containers holding hazardous wastes which are
incompatible with nearby materials stored in containers, tanks,
piles, or surface impoundments separated by dikes,berms, walls,
or other devices?

No
No'

Yes No



i
spector's Name: Q§‘—!’WVU\ \,LM\

tle: waln Fusuias  mapedis

A w.V,_ p.w.P. / B
fice location: I\wakua bur q j
W S Al 22, 198 ., ’

spector's Name:

tle

ency:

'fice location:

te of Inspection: =




me of Facility:

dress:

(Subpart K Section 265,222 "General dperating Requirements"

RCRA Checklist Surface Impoundments

"?.o. Bel 1Al

R.0. USE

Inspection file lo:

PP IndusTnias

N o V\QMUJLQ& {LOU Ao 155

Reviewer:

'A Generator ID Number:

scility Inspection Representative:

WV 0oo4Y336393

. Date Revieued:

Ko W ol boann

itle: M-DMC\‘M QJWMMUM W . :

elephone Number: 30{- 4 855-2300D

Fom l!K;I

The
use

store, or dispose of hazardous waste,

- -

stions contained in this checklist apply to owners and operators of facilities that
face impoundments to treat,

except as Part
265.1 provides otherwise.

Pert. Regs.

49 C.F.R.
Part:

165,222

165223

265.225(a)
(1) &
13

265.226(a)
(1)

265.226(a)
(2)

265.229(a)

265.229(a)
(1)

1s 2 ft. of freeboard maintained in the 'surface impoundment?
Do all earthen dikes have protective covers (e.g., grass, -
shale or rock) to minimize wind and water erosion and to
preserve dike structural. integrity?

Are waste analyses conducted or written documentation obtained
before placing a substantially different hazardous waste into
a surface impoundment used for storage or treatment? Omly

Is the freeboard level inspected at least once each operating

day? iA»L~1 Shf A

Is the surface impoundment, including dikes and vegetation,
inspected once per week to detect leaké or deterioration or
failures in the impoundment?

Are the results of these inspections recorded in an inspection
log or summary?’ -

Are ignitable or reactive wastes stored in a surface
impoundment: If so,’

a) 1s the waste treated, rendered, or mixed before or
immediately after placement in the impoundment so that
the resulting waste, mixture or dissolution of material
no longer meets the definition of ignitable or reactive
vaste under parts 261,21 or 261.23 of the RCRA regulations?

Yes No

T o
Yes No
Yes

Yes No



. _2_
.230 b) Are incompatible wastes segregated in separate surface N'f‘
impoundments so that spontaneous reactions are avoided? Yes- No

Inspector's Name: Qk;,-m Mad\'
Title: Wodi, Popuncsn Inayee o Jox
Agency: wu. dDw, P,

Office location: (RBGA-kAAQ hlk&?

Date of Inspection: ﬂ-fu\.u(, 22, 1985

T

Inspector's Name:

Title:

Agency:

Office location:

Date of Inspection:
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PPG INDUSTRIES, INC./BOX 191/NEW MARTINSVILLE, WEST VIRGINIA 26155/AREA 304/455-2200

LovP oo 733 €393

Natrium Plant
Industrial Chemical Division — U.S.

February 12, 1985

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Ms. Carole Dougherty (3AW32)

U.S. Environmental Protection Agency
Facilities Management Section

Sixth & Walnut Streets

Philadelphia, PA 19106

Dear Ms. Dougherty:

Re: Annual RCRA Facilities Report

As required by 40 CFR 265.94(a)(2)(ii), the values for the
groundwater contamination parameters listed in paragraph 265.92(b)(3)
for the two 1984 semiannual sampling periods of the Natrium Plant
mercury surface impoundment monitoring wells are presented in Table I.

The information concerning 1984 semiannual sampling of down-
gradient wells (Table I) was previously reported and discussed in
May 21 and August 27, 1984, notification letters to EPA Region III
and West Virginia DNR.

Resampling of upgradient and downgradient wells was not performed
on these parameters showing statistically significant differences
since the groundwater quality assessment program interpretations pre-
sented in the December 22, 1983, assessment letter by Geraghty &
Miller, Inc., groundwater consultants, indicated that these signifi-
cant differences are not due to the mercury surface impoundment, but
rather due to external influences.

It should be noted in Table I that the first 1984 semiannual
sample for the background well (GM-0) for some unknown reason showed
significant difference in specific conductivity, TOC, and TOX when
compared to the 1982 background well samples.

The second semiannual sample for the background well (GM-0)
showed significant difference for pH, specific conductivity, and TOC
when compared to the 1982 background well samples (Table I).

EPA Region III filed a RCRA Complaint Docket No. RCRA III 096
against PPG on March 2, 1984, alleging monitoring system and proce-
dural requirements deficiencies.

F:Lc 3\\

e oJlerm
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Ms. Carole Dougherty - EPA
February 12, 1985
Page 2

A settlement conference was held April 2 in Philadelphia,
Pennsylvania, EPA Region III headquarters, and subsequently
(May 2, 1984) PPG submitted information to address agency concerns
and proposed a program which, if accepted by the State DNR and the
EPA, would obviate the need for a formal hearing.

A second meeting was held August 16, 1984, in Charleston, W. Va.,
with EPA and DNR personnel to discuss this proposal.

On December 27 a tentative agreement was reached with EPA
Region III and the State DNR. Assuming that a satisfactory technical
proposal can be agreed upon, PPG will proceed with system modifica-
tions that will address alleged deficiencies and confirm the integrity
of the impoundment.

This program will require drilling new wells and reestablishing
background levels.

As required by 40 CFR 265.94(a)(2)(iii), the groundwater surface
elevations for the downgradient monitoring wells for the 1984 semi-
annual sampling periods are summarized in Table II. However, there
is no direct comparison with the background well GM-0 since it is a
plant pumping well located approximately two thousand feet northwest
of the active surface impoundment and the downgradient wells GM-1,
GM-2, and GM-6. Background well GM-0 is not a true upgradient well
because the uppermost aquifer does not occur upgradient of the
impoundment and the downgradient monitoring wells. Well GM-0 is vir-
tually free of contamination and is situated so as not to intercept
groundwater emanating from beneath the mercury surface impoundment.

Forms 8700-13A and 8700-13B representing PPG Industries Natrium
Plant's RCRA Generator and Facility Biennial Hazardous Waste Reports
required in alternate years under Subtitle C of RCRA were submitted
for the year 1983 and are not required for the year 1984,

If there are any questions concerning this report, please contact
me.

Sincerely yours,

PPG INDUSTRIES, INC.
Natrium Plant

: 2 ™ o0
[l S DMt
Kenneth S. Walborn
Manager, Environmental Control

KSW/egm
Enclosures
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2 % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Q’M@; WASHINGTON, D.C. 20460
%’:‘L RO ' l
F | (=
DEC 20 |

OFFICE OF
SOLID WASTE AND EMERGENCY RESPONSE

' W. Ray Cunningham F 'Q U U AM

Hazardous Materials Branch
Environmental Protection Agency J} s
6th and Walnut Street PPG— IMAUﬁ KJ S
Philadelphia, PA 19106 S .
achw vibhe WV
Dear Mr, Cunningham: rdogu r4
' WuUD oo y33 €313 :

As you are aware several site visits are being conducted in ~
the Region to gather materials for our Phase III Interim Status
Ground-Water Monitoring Implementation Study. Enclosed is the
case history for PPG Industries prepared under the direction
of Bill Myers, of my staff. This is provided to you for
your information and review. While the case histories will
not be included in the final document as separate entities,
information from them, both for specific examples and to
document trends, will.

.

This case history will be provided by us to the State for
their review and comment in two weeks unless we hear from you
regarding any errors you may have discovered. Furthermore, we
will request that the State provide a copy to the facility after
any corrections and additions are incorporated. If you wish to
discuss anything in the study please feel free to contact

Bill Myers at 382-4779.
RECEIVED Sincerely,
Facilities Management Section M
) \
JAN 3 1985 \.

George A. Garland

U.S. EPA, Region lil Chief, Financial Responsibility
L] . '

and Assessment Branch

Enclosure

| P X ™ "3?;?:' &
~ECEIVED QECFEVET

VASTE MGMT. BRANCH ;

DEC %6 1384
JAN 4 1985
Air Wanege aeat DL (E‘,N\EOO)
1T Wt NGl

U.S. EPA, Region I




INTRODUCTION

Site Activities

The plant is located on a .4 mile wide section of bottom land containing
floodplain deposits and terraces adjacent to a large river (Figure 1). The
facility is located in a temperate climatic setting, with average annual preci-
pitation of approximately 40 to 42 inches. The plant produces a variety of
inorganic and organic compounds. Chemicals produced at the site include the

following:
o Chlorine and caustic soda by diaphragm and mercury cells
o Chlorinated benzene compounds
o Carbon bisulfide
0 Sodium sulfide and sodium sulfhydrate
0 Anhydrous ammonia

Regulated Facility

The single RCRA regulated facility is a 12 foot deep lined impoundment, with
areal dimensions of 80 feet by 190 feet. It sits on a level alluvial terrace
remnant. The local topography slopes steeply both above and below the terrace.
Liquid wastes consist of wastewater treatment sludge (K106) from the mercury
cell process employed at the site. The mercury is precipitated as mercury
sulfide in the impoundment, and the effluent is treated by carbon filtration
before being discharged to the adjacent river. The carbon filtration is
maintained as part of a state permit (granted prior to the development of the
RCRA monitoring network) to achieve BAT limits. The sludge layer is periodi-
cally dredged from the bottom and removed. A plastic liner is employed as the
containment system. In 1978, a 6" layer of bentonite clay was placed on the old
liner and a second 30 mil HP flex seal liner was installed over the clay.

A water quality analysis of the clarified 1iquid from the mercury pond is sum-

marized in Table 1.




i !.Mcrc..ury P-ond

ExPLanation

[

MAIN PRODUCTION FACILITY

FIGURE 1, Location of Plant Site and Hefcury Pond

The hydrogeological study performed prior to placement of the meonitoring wells showed
that there was no aquifer

upgradient of this impoundment since it is locatcd where th
bedrock abruptly rises to

a ridge above the impoundment. Since it was not posuible t«
take an upgradient sample at the site, an existing well was choscn as the refercnce w.

CM-0) to provide representative bhackground groundwater quality in the uppermowt aqui
of interest.



Table 1.
Concentration in mg/1

Parameter (except color and pH) EPA DWS
Total dissolved solids 32,200 500
Laboratory pH 11 6.5-8.5
Color (APH) 0

Sodium ‘ 8,764

Calcium 16.2

Magnesium 1.1

Managnese <.01

Total Iron .057

Potassium 5.3

Chloride 19,000 250
Sulfate 319 250
Alkalinity as CaCO3 306

Alkalinity as HCOj3 373

Arsenic <.005

Barium .032

Cadmium ; <.01

Chromium (Total) <.01

Chromium (VI) <.01

Copper <.01

Lead <.005

Mercury <.019

Selenium <.005

Silver <.01

Zinc .01

Influent concentration levels would obviously be somewhat higher. Laboratory
pH, total dissolved solids, chloride, and sulfate all exceed EPA primary or
secondary drinking water standards.

Prior to its current use, the impoundment was used as a basin for sodium
chloride brines. The facility was concrete lined and had been in operation for
"several years" up until 1960.

During this period, the groundwater below the impoundment became contaminated as
a result of leakage of the brines through the concrete impoundment liner.
Indications are that some, if not much, of the original contamination still
resides in the subgrade materials below the impoundment. For example, vegeta-
tion near the edge of the impoundment shows indications of stress, and a white
efflorescence of salt can be observed at the soil surface near the impoundment
during dry periods.



Regulatory Context

Pursuant to 40 CFR 265 Subpart F requirements, the facility initiated a hydro-
geological study of the plant site in November 1980, and thereafter installed
monitoring wells near the regulated unit. Four wells comprise the RCRA network.
First quarter sampling results were submitted to the EPA Regional office in
January 1982. Aside from Groundwater Contamination Indicators and Groundwater
Quality Parameters, the site monitors for dissolved and total mercury and total
dissolved solids. Due to difficulties in drilling an upgradient well that
tapped the near-surface aquifer at the site, the facility designated an existing
plant production well as the background monitoring well in the RCRA network.
This selection was cited as one of several deficiencies in the monitoring well
network by state regulatory personnel.

In a Compliance Order issued by the Regional EPA office in March, 1984, it was
required that the following organic constituents be added to the list of
sampling parameters:

1,2-Dichloroethene
1,1,2-Trichloroethane
Bromoform

Chloroform
Trichloroethene
Tetrachloroethene
Carbon Tetrachloride
Benzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

OO0 O0OO0OO0DO0OO0O0OO0OO



HYDROGEOLOGIC SETTING

Physiography and Soils

The plant site is situated on a series of alluvial and glacio-fluvial terraces
which rise from a major river site located about 700-800 yards to the west of
the regulated facility. The plant site lies at an elevation ranging from about
620 feet near the river to 700 feet at the base of dissected highlands rising to
the east of the site.

Soils at the plant include fill materials and deep, well drained, stony, yellow-
ish brown to grayish brown, alluvial and colluvial deposits. Permeability
values for these soils range from 5.6 x 10-4 cm/sec to 3.5 x 10-3 cm/sec. The
alluvial deposits may attain thicknesses of 120 feet below the terraces.

Bedrock and Surficial Geology

Bedrock under the site consists of terrestrial and marine sedimentary strata of
Paleozoic age. A near-complete geologic section of the Paleozoic era is repre-
sented below the site. Lithologies range from sandstones, siltstones, and mud-
stones to freshwater and marine limestones, and coals.

Seven boreholes were drilled near the impoundment by a geotechnical consultant
during late 1980. Locations of the boreholes, as well as the geologic cross-
sections, are indicated in Figure 2. The geologic cross-sections are shown in
Figures 3a and 3b. The cross sections indicate that the shallow sub-surface
materials consist of a mixture of clay, silt, sand, gravel, and rock fragments
overlying mudstone, siltstone, or sandstone bedrock. Depth to bedrock ranges
from 50 to 100 feet below the ground surface at the site. The sediments suggest

a colluvial or alluvial origin.
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Figure 2. Location of Monitor Wells, Soil Borings, Seeps, and
Geologic Cross Sections
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At least two, more or less continuous, clay strata underlie the regulated unit.
These units vary in thickness from 8 to 28 feet. Below the upper clay unit at
depths of 20 to 30 feet below the surface, is a dry to occasionally moist brown
sand layer, 10 to 15 feet in thickness. This, in turn, is underlain by a moist
to wet, 4 to 12 foot thick silt Tlayer, a thick clay unit up to 25 feet in
thickness, and finally a basal silt unit above the bedrock contact. Vertical
permeability values for clay and silt units below the impoundment (Table 2) were
determined from Shelby tube samples in the laboratory and suggest fairly low
groundwater velocities. However, in-situ horizontal permeabilities and those
associated with coarser-grained sediments would be expected to be several orders
of magnitude higher.

Surface and Subsurface .Hydrology

Intermittent streams drain surface water from the site toward the major river to
the west. The streams by-pass the impoundment area. Surface seeps, as indi-
cated in Figure 2, crop out along the side of the terrace upon which the
impoundment sits. This represents the perched water table which underlies the
impoundment and shows evidence of contamination. The perched condition is evi-
dently not continuous, but is encountered in silt and sand lenses at depths of
up to 30 feet below the surface. The moisture content of this layer varies
seasonably, becoming saturated in the spring and early summer. Water table ele-
vations in the perched horizon (Figure 4) sﬁggest flow to the west and south-
west,

A more productive semi-confined aquifer, located approximately 50 feet below the
perched water table is associated with alluvial silt and fine sand deposits
above the bedrock contact. The potentiometric surface of this aquifer (Figure
5) again suggests a predominant westward flow towards the major river. The
water table resides in the alluvial sediments near the river, in colluvial depo-
sits further east, and probably occurs in bedrock to the east of the impound-
ment. According to state regulatory officials there is a fair degree of

hydraulic connection between the perched and deep alluvial horizons, owing to
the discontinuous nature of the clay confining beds. The state regulatory
authority considers both units to comprise a single near-surface aquifer.




TABLE 2. VERTICAL HYDRAULIC CONDUCTIVITILS OF
B Depth T Hydiavlie
well Interval Conductavity
Number (ft) (cm/sec) ___ (it/day
*GM-2 1i=93 3.0 X 1078 8.5 x 107
GM-3 27-29 1.5 x 1078 4.2 x 107

SHELBY TUBE SAMPLES

)_ —-e

Sample

Description

5

Clay, tight,

plastic,

brown and orange-tan,
with weathered rock

fragments,

Silt, clayey,

micaceous

gray-

green with brown

mottles,

we t

*sileve analyses also available for this sample
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Production wells at the site tap this aquifer for cooling and process water.
They are located 1000 to 2000 feet west of the site and are pumped at a combined
discharge of approximately 5 mgd. The background well (GM-0) is drilled to a
depth of 85 feet. The pumping stresses result in a composite cone of depression
some 10 to 15 feet below the normal river stage. Water levels in the monitoring
wells located at the site are also affected by the pumping. Water levels are
reduced by 2 to 30 feet below ambient levels. This again suggests the apparent
hydraulic connection between shallow and deep portions of the subsurface
materials.

Monitoring Well Network

Six monitoring wells were constructed in the latter part of 1980, using hollow
stem auger techniques and a CME B-61 rig. Split spoon samples were taken at 5
foot intervals. Auger flights were washed between boreholes to avoid cross-
contamination problems. This constitutes good drilling practice. Undisturbed
Shelby tube samples that were taken in two boreholes were collected for labora-
tory analysis of hydraulic conductivity, as summarized in Table 2. Apparently,
only the finer-grained horizons were tested for this parameter. It would have
been instructive to also evaluate the sand and silt layers, in order to evaluate
the potential for lateral migration of constituents below the impoundment.

Three wells (GM-1, GM-2, and GM-3) monitor the deep alluvial aquifer, while the
remainder monitor the shallow-perched groundwater horizon (Figure 6). Borehole
GM-4 was not completed as a monitoring well. The wells in the alluvial aquifer
comprise the three downgradient wells in the RCRA network. As discussed in a
later section, a plant production well (GM-0) is currently being used as the
“upgradient” well in the RCRA network (Figure 7).

Monitoring well logs are included in Appendix A, and details of the monitoring
well construction are shown in Figure 8. Well construction consisted of 2 inch
PVC casing and 0.008 inch slot PVC screen. The annulus was sealed with a gravel
pack to at least 5 feet above the screened interval, a 1 foot bentonite layer
above the gravel pack, a Portland cement grout layer, a layer of cuttings, and a
second capping layer of cement grout. State regulations now require that the
annular space be filled either with bentonite or neat cement grout (rather than



cuttings) along the entire depth of the well above the screened interval to
insure against infiltration from the surface of the bore hole. Another poten-

tial problem regards the thickness of gravel pack in the well. Generally, a
height of 5 feet above the top of the screen is sufficient for the gravel layer
whereas some wells in the monitoring network show a thickness of 32 feet. In
such wells, the effective length of the screening interval is effectively
increased, which may cause dilution of formation waters during sampling. A 4
inch steel casing with a cap was cemented around the PVC casing to prevent pre-
cipitation and runoff from entering the monitoring well. The monitoring wells
were apparently developed after installation. Although the PVC materials are
probably acceptable for inorganic parameters, their use for organics is
questionable; this because of the potential for adsorption/desorption of organic
constituents in such materials. Several other concerns regarding the details of
the monitoring well network can be cited, as discussed in the following

section.
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o 1%. UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
]
é‘; WASHINGTON, D.C. 20460

OFFICE OF
SOLID WASTE AND EMERGENCY RESPONSE

William L. Murphy Rohrer
Pope-Reid Associates, Inc.
245 East 6th St. Suite 813
St. Paul, MN 55101

Dear Bill:

Here are my comments on PPG Industries, Inc. Sorry about the delay
in the review but things have been anything but calm around here
recently. I am changing our procedures at this point to forward a
copy of the draft with my comments to both the State and Region.

I am asking that they review them and call you with any additional
suggestions that they may have. If you do not hear from them

by the 13th, assume they won't have any major comments and just react
to mine.

Sincerely,

William Myers



COMMENTS

1. These values are apparently for the plant proper, not under the
regulated unit. This should be made clearer here.

2. Could we by looking at water levels (presence of water) do a more
detailed analysis of the flow regime here and whether we think the
State is correct and why? In other words if you were to design the
system where would you screen/place the wells you knew you were faced
with a very aggressive compliance program. My own opinion is I believe
there are problems at this site but they aren't easily remedied. For
instance, what happens to the perched water? Does it essentially
trickle onto the parking lot-- in which case do we care, or does it
discharge every spring to the river? Also we need to change the wording
here so as not to encourage large well screening intervals (greater
than 10 feet) but to force nesting or clustering, which would appear

to be appropriate here.

3. If there are organic constituents present, and the data does support
this, then the site must use something other than water for cleaning.

4. Please comment on 5 day recovery. Suggest, if you also accept the
argument, that 5 days (even one for that matter) is too long and they
should sample as water becomes available-- first volatiles then other
parameters. Since they are using their own people for the sampling this
shouldn't be a problem.

5. Could you expand a little on this to indicate which. They use a
gas bladder pump for both purging and sampling.

6. Any ideas on the coliform? For that matter any ideas on lead and
cadmium for a facility that is sampling for mercury? Could the
presence of coliform indicate that there may be a problem with improper
sealing of the well annulus thus allowing run-off to penetrate to

the water table?

7. This section needs to be re-done and expanded with closer attention
given to the actual values. For instance:

Well GM-0 EPA SITE
Sulfate 87ppm 35ppm
Copper 6.lppm {01
Iron 34 Cal

Well GM-1
Chloride A 18
Calcium 118 97.2
Iron 34 ik

It would appear that some of the parameters are wvery close and some are
not. We need to check run times and methods as weI% as whether they were

both preserved before analysis to try to account for the differences.
This would include whether they had an intermediate step in their
transfer process that could have left some concentration of parameters
behind on the sides of the transfer vessel.




8. They picked up quantifiable measures of benzene in all wells but
GM-7 and ortho-dichlorobenzene in wells GM-6 and GM-7. Could you
give me reasons why you say otherwise? Also look at methods and
holding times for possible explanations on differences.

A. Do we know why they are using charcoal filtering for a mercury
cell process? Was this treatment required by the State? and, if so,
before or after they suspected organics were present?

B. We should probably mention here their problem with locating a
suitable "up-gradient" well.

C. What depth are the production wells at compared to this semi-confined
aquifer? My memory seems to be that they are deeper than the bedrock

up on the terrace where the impoundment is and hence would have to be
tapping a different, though probably connected, aquifer. Please check.

D. Since they pump the well (GM-0) at 100+gpm it can't be 2 inch PVC
like the others are.

E. Is this the procedure for all bottles including VOA vials? If so,
it is not appropriate since they generally require a solvent rinse
and baking.

F. A finding of a statistically significant increase in TOC should
result in GC/MS work that attempts to identify the individual
constituents. If this was not done then the site is in violation of
265.93(d).

G. Did they identify what these are?

H. Provide me with a comparison Table that displays all the inorganic
values and any positive organic ones.

I. Please read the laboratory report footnote. Metals were not requested
on this well not, not detected by the EPA (there was not enough water
for both of us). Make the appropriate changes.

NOTES ON THE SAMPLE AND ANALYSIS PLAN.

2.3.2(c) There is no if involved. They are sampling for organics.

Hence the distilled water rinse is not appropriate, i.e., complete
enough. They have not used teflon bailers, but these should appear

in their list of equipment. 1If teflon is preferable to PVC for organics

as they state in "c¢" then why are they using a pump with PVC (tygon)
tubing.

2.3.3(a) Sample water for volatiles should be obtained as soon as
there is sufficient water to do so-- a few hundred ml's.

2.3.3(e) I question the advisability of using one bottle for TOX and
pesticides since one has to be treated as a volatile (TOX) and the
other generally not.

They should state in the plan which parameters are to be done on-site
and which by an off-site lab.



INTRODUCTION

Site Activities

The plant is located on a .4 mile wide section of bottom land containing
floodplain deposits and terraces adjacent to a large river (Figure 1). The
facility is located in a temperate climatic setting, with average annual preci-
pitation of approximately 40 to 42 inches. The plant produces a variety of
inorganic and organic compounds. Chemicals produced at the site include the
following:

Chlorine and caustic soda by diaphragm and mercury cells
Chlorinated benzene compounds —

Carbon bisulfide —

Sodium sulfide and sodium sulfhydrate

Anhydrous ammonia

00O 00O0

Regulated Facility

The single RCRA regulated facility is a 12 foot deep lined impoundment, with
areal dimensions of 80 feet by 190 feet. It sits on a level alluvial terrace
remnant. The local topography slopes steeply both above and below the terrace.
Liquid wastes consist of wastewater treatment sludge (K106) from the mercury
cell process employed at the site. The mercury is precipitated as mercury
sulfide in the impoundment, with the effluent treated with carbon filtration
. dredged from the bottom and removed. A plastic liner is employed as the con-
tainment system. In 1978, a 6" layer of bentonite clay was placed on the old
liner and a second 30 mil HP flex seal liner was installed over the clay.

A water quality analysis of the clarified liquid from the mercury pond is sum-
marized in Table 1.
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The hydrogcological study performed prior to placement of the monicoring wells showed
that there was no aquifer upgradient of this impoundment since it is located where th
bedrock abruptly rises to a ridge above the impoundment. Since it was not possible t«
take an upgradient sample at the site, an existing well was chosen as the refercnce w.
(CM—O) to provide representative background groundwater quality in the uppermost aqui
of interest.



Table 1.
Concentration in mg/1

Parameter (except color and pH) EPA DWS
Total dissolved solids 32,200 500
Laboratory pH - - ' L 6.5-8.5
Color (APH) 0

Sodium 8,764

Calcium 16.2

Magnesium 1.1

Managnese <.01

Total Iron .057

Potassium hald

Chloride 19,000 250
Sulfate 319 250
Alkalinity as CaCOj3 306

Alkalinity as HCO3 373

Arsenic <.005

Barium .032

Cadmium <01

Chromium (Total) <.01

Chromium (VI) <.01

Copper <.01

Lead <.005

Mercury <.019

Selenium <.005

Silver <,01

Zinc .01

Influent concentration levels would be obviously somewhat higher. Laboratory
pH, total dissolved solids, chloride, and sulfate all exceed EPA primary or
secondary drinking water standards.

Prior to its current use, the impoundment was used as a basin for sodium
chloride brines. The facility was concrete lined and had been in operation for
"several years" up until 1960.

During this period, the groundwater below the impoundment became contaminated as
a result of leakage of the brines through the concrete impoundment 1liner.
Indications are that some, if not much, of the original contamination still
resides in the subgrade materials below the impoundment. For example, vegeta-
tion near the edge of the impoundment shows indications of stress, and a white
efflorescence of salt can be observed at the soil surface near the impoundment
during dry periods.



Requlatory Context

Pursuant to 40 CFR 265 Subpart F requirements, the facility initiated a hydro-
geological study of the plant site in November 1980, and thereafter installed
monitoring wells near the regulated unit. Four wells comprise the RCRA network.
First quarter sampling results were submitted to the EPA Regional office in
January 1982. Aside from Groundwater Contamination Indicators and Groundwater
Quality Parameters, the iise monitors for dissolved and total mercury and total

dissolved so11ds.1\ = , a Compliance Order issued by the Regional EPA
ao

office in March, 1984,'rgauired that the following organic constituents ae=te-

be added to the 1ist of sampling parameters:

1,2-Dichloroethene
1,1,2-Trichloroethane

Bromoform
Chloroform
Trichloroethene

Tetrachloroethene
Carbon Tetrachloride
Benzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

0000 O0O0CDO0OO0O



HYDROGEOLOGIC SETTING

Physiography and Soils

The plant site is situated on a series of alluvial and glacio-fluvial terraces
which rise from a major river which is located about 700-800 yards to the west
of the regulated facility. The plant lies at an elevation of about 620 feet
near the river to 700 feet at the base of dissected highlands rising to the east
of the site.

7

®
Soils at the site include fill materials (made land) and deep, well drained

stony, yellowish brown to grayish brown, alluvial and colluvial deposits.
Permeability values for these soils range from 5.6 x 10-4 cm/sec to 3.5 x 10-3

cm/sec. The alluvial deposits may attain thicknesses of 120 feet below the

terraces.

Bedrock and Surficial Geology

Bedrock under the site consists of terrestrial and marine sedimentary strata of
~ Paleozoic age. A near-complete geologic section of the Palezg;§c era is repre-
sented at the site. Lithologies range from sandstones, siltstones, and mud-
stones to freshwater and marine limestones, and coals.

Seven boreholes were drilled near the impoundment by a geotechnical consultant
during late 1980. Locations of the boreholes, as well as the geologic cross-
sections are indicated in Figure 2. The geologic cross-sections are shown in
Figures 3a and 3b. The cross sections indicate that the shallow sub-surface
materials consist of a mixture of clay, silt, sand, gravel and rock fragments
overlying mudstone, siltstone, or sandstone bedrock. Depth to bedrock ranges
from 50 to 100 feet below the ground surface at the site. The sediments suggest
a colluvial or alluvial origin.
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At least two, more or less continuous, clay strata underlie the regulated unit.
These units vary in thickness from 8 to 28 feet. Below the upper clay unit at
depths of 20 to 30 feet below the surface, is a dry to occasionally moist brown
sand layer, 10 to 15 feet in thickness. This, in turn, is underlain by a moist
to wet, 4 to 12 foot thick silt layer, a thick clay unit up to 25 feet in
thickness, and finally a basal silt unit above the bedrock contact. Vertical
permeability values for clay and silt units below the impoundment were deter-
mined from Shelby tube samples in the laboratory (Table 2) and suggest fairly
low groundwater velocities. However, in-situ horizontal permeabilities and
those associated with coarser-grained sediments would be expected to be several
orders of magnitude higher.

Surface and Subsurface Hydrology

Intermittent streams drain surface water from the site toward the major river to
the west. The streams by-pass the impoundment area. Surface seeps, as indi-
cated in Figure 2, crop out along the side of the terrace upon which the
impoundment sits. This represents the perched water table which underlies the
impoundment and shows evidence of contamination. The perched condition is evi-
dently not continuous, but is encountered in silt and sand lenses at depths of
up to 30 feet below the surface. The moisture content of this layer varies
seasonably, becoming saturated in the spring and early summer. Water table ele-
vations in the perched horizon (Figure 4) suggest flow to the west and south-
west.

A more productive semi-confined aquifer, located approximately 50 feet below the
perched water table is associated with alluvial silt and fine sand deposits
above the bedrock contact. |[The

tentiometric surface of this aquifer (Figure
5) again suggests a predomingnt wes waed flow towards the major river.

.
Production wells at the site tap thkﬂ/iquifer for cooling and process water.
They are located 1000 to 2000 feet west\of the site and are pumped at a combined
discharge of approximately 5 mgd. The pumping stresses result in a composite
cone of depression some 10 to 15 feet below the normal river stage. Water
levels in the monitoring wells located at the site are also affected by the

pumping. Water levels are reduced by 2 to 30 feet below ambient levels.



TABLE 2. VERTICAL HYDRAULIC CONDUCTIVITIES OF SHELBY TUBE SAMPLES
¥ Depth ) Mdrastac .. . 5 . g
Well Interval Conductivity Sample
Number (ft) (em/see) . (LE/day) " Description
- B -

*GM-2 P43 1.0 R WEY. 8.4 ga? Clay, tight, plastic,
brown and orange-tan,
with weathered rock
fragments, micaceous

-6 =1} :

GM-3 27-29 1.5 . X 19 4.2 X 10 Silt, clayey, gray-
green with brown
mottles, wet

*sieve analyses also available for this sample
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Monitoring Well Network

Six monitoring wells were constructed in the latter part of 1980, using hollow
stem auger techniques and a CME B-61 rig. Split spoon samples wefe taken at §
foot intervals. Auger flights were washed between boreholes to avoid cross-
contamination problems. This constitutes good drilling practice. Undisturbed
Shelby tube samples that were taken in two boreholes were collected for labora-
tory analysis of hydraulic conductivity, as summarized in Table 2. Apparently,
only the finer grained horizons were tested for this parameter. It would have
been instructive to also evaluate the sand and silt layers, in order to evaluate
the potential for Tlateral migration of constituents below the impoundment.
Three wells (GM-1, GM-2, and GM-3) monitor the deep alluvial aquifer, while the
remainder monitor the shallow-perched groundwater horizon (Figure 6). Borehole
GM-4 was not completed as a monitoring well. The wells in the alluvial aquifer
comprise the three downgradient wells in the RCRA network. As discussed in a
later section, a plant production well 1is currently being used as the
"upgradient" well in the RCRA network.

Monitoring well logs are included in Appendix A, and details of the monitoring
well construction are shown in Figure 7. Well construction consisted of 2" PVC
casing and 0.008 inch slot PVC screen. The annulus was sealed with a gravel
pack to at least 5 feet above the screened interval, a 1 foot bentonite layer
above the gravel pack, a Portland cement grout layer, a layer of cuttings, and a
second capping layer of cement grout. A 4" steel casing with a cap was cemented
around the PVC casing to prevent precipitation and runoff from entering the
monitoring well. The monitoring wells were apparently developed after installa-
tion. Although the PVC materials are probably acceptable for inorganic parame-
ters, their use for organics is questionable; this because of the potential for
adsorption/desorption of organic constituents in such materials. Several other
concerns regarding the details of the monitoring well network can be cited, as
discussed in the following section.
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Figure 7. Monitor-Well Construction
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Deficiencies in Monitoring Well Network

Several concerns have been identified by both the state regulatory agency and
the EPA regional office, with regard to the adequacy of the monitoring well net-
work. A "Compliance Evaluation Inspection" completed by the state regulatory
agency in November 1983, following an on-site inspection, cited several defi-
ciencies, and served aﬁ?notification of violation of state regulations.

Firstly, as Figure 3a indicates, the bedrock surface rises quickly to the east
under the impoundment. This results in a pinch-out of the sand and silt layer,
comprising the first aquifer beneath the site. Consequently, the water table
lies below the bedrock surface in this part of the site. The facility, after
drilling well GM-3, apparently abandoned further efforts to locate another well
that would be upgradient from the impoundment and still would tap into the first
aquifer. Instead, they designated a drinking water production well (GM-0),
located 2000 feet northwest of the impoundment, to represent background ground-
water conditions. As cited in the compliance report, this selection is
questionable in several respects.

The well is pumped at a fairly high discharge (100-125 gpm) and so dilution of
formation waters is certainly occurring. A second process water well is located
downgradent from GM-0; the former is pumped at a rate of 600 gpm. The combined
effects of the two wells is to produce Ekfcone of depression, which at its
deepest point 1is Tlower than the stage of the adjacent river to the west.
Normally, the water table would slope upward away from the river, and so it is
apparent that the pumping wells have considerable effect on the local ground-
water setting. According to the compliance report, the two production wells may
have the capacity to draw contaminants from other parts of the site to the
"up—grqgent well". As a result the placement of GM-0 does not appear to fulfill
the requirements of 40 CFR 265.91(a)(1), 265.91(a)(1)(i), nor 265.91(a)(1)(ii).
Furthermore, the well head is sealed, and the well is continuously pumped,
making determination of water table elevations as required by 40 CFR 268.92(e),
difficult. No information regarding the well construction materials and details
is available. It is thus unclear whether downgrﬁ*ent wells and GM-0 are of
similar design. This results in difficulty of evaluating sampling data from the
two sets of wells. For example, if GM-0 is constructed .of large diameter steel
casing (as most production wells are) then the potential for adsorption/desorp-
tion of water quality constituents will differ from the wells with PVC casing.

v d

>



The faci]ityégrobub;ESShould have conducted more preliminary borings to try to =
locate a more appropriate location for the upgradient well. A]ternativel}, the

GM-3 well could be deepened to intersect the water table in the shallowest per-

meable horizon of the bedrock. Though this would place the upgradient and
downgradient wells in different stratigraphic horizons, this configuration would

be preferable to the present one.

A second issue cited in the compliance report concerns the location and depths
of the downgradient wells. As indicated in Figures 4 and 5, groundwater flow
directions are predominantly due west, in both the perched and alluvial
aquifers. However, the placement of wells GM-1, GM-2, and GM-6 are such that no
well monitors the central portion of the impoundment. Furthermore, only the
bottom 10 feet of each well is screened. This, in combination with the close
proximity of the wells to the impoundments (30-70 feet) and the presence of a
8-28 foot thick clay layer underneath the impoundment, would "severely limit the
capability of these wells to intercept a contaminant plume...The low per-
meability layer...could be expected to prevent downward migration of
contamination...until it is beyond the monitoring wells...[and] render the pre-
sent wells ineffective in detecting the presence of hazardous constituents which
- migrate from the regulated unit". Thus it appears that the facility may be in
violation of 40 CFR 265.91(a)(2).

Other wells at the site do tap the perched layer, which as has been mentioned
previously, does exhibit existing contamination. They are not sampled within
the RCRA program, however, due to dry conditions during the summer. They could
be sampled during the spring, and perhaps should be included in the monitoring
network.

Results of sampling conducted by the state, as part of their compliance inspec-
tion, are listed in Table 3. Barium levels exceed EPA SDWA standards in well

GM-1, while all three wells that were sampled exhibit detectable organic levels.




TABLE 3.

Samples collected on August 3, 1983

Chemical Analyses

(Analyses in mg/l unless otherwise stated)

Sampling Point

Parameter GM-0 GM-1 GM-6
o 2 8 i N.TF.
Chloride 27 27 N.T.F.
Sulfate 12} X N.T.F.
*Phenolics 1 N.T.F.
*Arsenic {2 20 3
Lead < .01 03 .04
Barium .06 p 0 .24
Cadmium .001 .002 .003
*Mercury . A | 23 & 3
*Analyses in l;g/l
N.T.F. = Not Tested For
(Analyses in Pg/l)
Sampling Point
Field
Parameter Blank -0 -1 GM-6
Methylene Chloride N.D. 1.78 10 1.1
1,2-Dichlorcethene NaD, N.D. 25.4 53.4
1,1,1-Trichloroethane N.D. W0 .688 N.D.
1,1,2-Trichloroethane N.D. N.D. 11,0 24.5
Bromoform N.D. N.D. 3.40 5.2L
Tetrachloroethene N.D. 51.0 2R.9 26.0
Chloroform N.D. N.D. .916 1.60
Carbon Tetrachloride N.D. N.D. 1:27 > P
Trichloroethene N.D. 7.91 10.7 24.2
Benzene N.D. N.D. 4.10 7.0
1,4 Dichlorobenzene N.D. N.D. 5.0 8.0
1,2-Dichlorobenzene N.D. N.D. 10.1 15.7
Volatiles N.D. N.D. N.D. N.D.
Aramatics N.D. N.D. N.D. N.D.

N,D. = None Detected
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SAMPLING AND ANALYSIS

Sampling and Analysis Plan

A copy of the facility's Sampling and Analysis Plan is included in Appendix B.
This plan outlines the frequency of sampling, sampling parameters, required
equipment, collection measures, sample preservation, analytic techniques, and
chain of custody procedures. Sample preservation and analytical techniques are
fairly well documented. Sampling collection procedures and chain of custody
descriptions are rather brief. Furthermore, evacuation and sampling procedures
as described in the plan appear to differ from those actually employed in the
field. Where methods have changed in the sampling protocol, the plan should be
updated.

-VV£211 evacuation prior to sampling is accomplished by a Tole submersible bladder

L;g
e
3

pump. The device incorporates a nitrogen driven squeeze pump. No contact bet-
ween the sample water and the gas takes place. The pump has a stainless steel
body, tygon check valves and tygon tubing and return lines. Again the tygon
tubing is probably appropriate for inorganic analytes, but mé§j¥e£l§etkééuarga-
nic constituents, due to the—petestimd—fer adsorption/desorption processes. The
operation of the pump also results in considerable turbulence, as noted by EPA

staff during a recent on-site inspection. This would result in loss of vola-
tiles and bias organic constituent analyses. The bladder pump is rinsed three

times with distilled water between each well evacuation. (:&Ecording to the EPAng)

observer, this may not be adequate to prevent cross-contamination prob]eméz)

The wells are pumped dry and then allowed to recover before sampling. This
§ T

takes anywhere between 2 to 5 days. The 1ntake(EEEE is consistently positioned

1 foot above the bottom of the well. Evacuated water is discharged to the

ground, down-slope from the well casing. Nonetheless, the discharge of poten-
tially contaminated water to the ground is poor practice.

The same pump is used to collect water quality samples. The samples are taken 1
foot from the bottom of the well. Inorganic samples are filtered in the field
and treated with preservatives in the laboratory. Phenol and TOC samples are
fixed in the field. Sampling bottles are washed with detergent, then rinsed
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with hydrochloric acid, nitric acid, and finally distilled water, prior to
sample collection. Sample caps are screw-type teflon lined, while septums are
2.5 mw Tuffbond, manufactured by Pierce Co.

for calibration of inorganic samples. No field blanks are employed.

Blanks are used in the laboratory

The facility has apparently not changed sampling methods, testing methods, nor
testing laboratories since the initiation of groundwater monitoring.

Groundwater Assessment

In October, 1983, the facility notified the EPA regional office of statistically
significant increases over background for TOC and specific conductivity. In
fact, starting with the first quarter of sampling, at least one constituent was
found to exceed EPA Interim Primary Drinking Water Standards (Appendix C and
Table 4) during each round of sampling in each of the downgradient wells.

Table 4
Well 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
GM-0 No Parameters Exceeded Standards
GM-1 Barium Barium Arsenic Arsenic
Radium Cadmium Cadmium Barium
Gross Alpha Coliform Lead Coliform
Gross Beta Bacteria Bacteria
Coliform
Bacteria
GM-2 Cadmium Cadmium Cadmium
Gross Beta Coliform Coliform
Coliform Bacteria Bacteria
Bacteria
GM-6 Cadmium Coliform Coliform Lead
Radium Bacteria Bacteria
Gross Alpha
Gross Beta
Coliform
Bacteria

The facility claimed that the differences in downgradient and reference
were the result of "natural variations in fluid chemistry resulting from litho-

samples
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\j?gaic differences in aquifer materials and/or remnants of seepage from a brine

~\:-T*§5 storage facility that occupied this site about twenty years prior to the
L e of the mercury surface impoundment." The facility embarked on
J~ groundwater assessment program to determine the likely sources of specific con-
s 3{ ductivity and TOC. The proposed Water Quality Assessment Program (as described

K in Appendix D) essentially involves collecting a set of replicate samples from

dgk the impoundment and the downgradient wells, analysis of the samples for selected
N ﬂg water quality parameters, comparison of consitutent ratios (e.g. Na/Cl ratios)

Y,

LA for the impoundment and well samples, notification of the regional EPA office

following the completion of the analysis, and preparation of a report docu-

\\gf menting the results of the program. An implementation schedule is also included

N with the assessment outline, with a start-up date preceding the date of the
notification letter and a completion date two months later.

The assessment outline is rather vague about the proposed steps, given a deter-
mination that the impoundment does represent a likely source for the elevated
TOC and specific conductivity levels. The outline mentions possible additional
sampling and analyses of groundwater and surface impoundment fluids. As part of

ZEﬁe—pTEv+Uﬂ£l¥_m§ﬂIion%£1comp!aint and consent order issued by the regional EPA
office, the facility was cited for violations of 40 CFR 265.93(d)(2) and
26593t E—enme 265.93(d)(3). The violations resulted from insufficient detail
of sampling and analysis procedures in the proposed assessment, and failure to
have the plan certified by a qualified geologist or geotechnical engineer.
Furthermore, the plan did not address the issues of rate and extent of migration
of the waste constituents, as required by 40 CFR 265.93 (d)(4)(i).

The facility's consultant conducted the Groundwater Quality Assessment Program
during the fall of 1983 and submitted their findings in December, 1983. Results
of the two rounds of sampling collected during the study are shown in Table 5.

Three general conclusions were drawn from the study by the hydrogeologic con-
sultant: (1) the elevated TOC and specific conductivity levels did not result
from leakage of the present mercury impoundment, (2) statistically higher TOC
values in the downgradient wells (relative to background) result from a greater
proportion of natural organic sources in the downgradient well area, and (3)
(:::> statistically higher specific conductivity levels in the downgradient wells
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represent residual contamination from the previous concrete lined brine storage

pond. .' I\S% @Maw -...-!?oqwb-lﬁ

The rationale for the contention that naturally occurring organics are the

source of observed TOC values, is based on comparison of TOC levels in the moni-
toring wells with "natural TOC levels [which] typically range from < or
more . . . mg/1." ?6E_7E;ET§_FEhgEd’T?TﬁT7?TT_f6F§T5_557TF;HHZ;;’;;i;§i;i1ent
“wells during the assessment sampling, although values 2-3 times have been

recorded in MG-1 during the past quarterly sampling runs. The facility's con-
sultant also suggests that the finer-grained sediments, in which the downgra-

dient wells are set, contain a higher proportion of organic matter (e.g. coal
fragments) than the sand and gravel alluvial deposits of the GM-0 well.
Unfortunately, the facility has not submitted a lithological log for the GM-0
well, and so it is difficult to evaluate this point. Another problem is that
since all the downgradient wells are downgradient from the impoundment, it is
difficult to separate the effects of the influence of natural organics and
possible leakage from the present or previous impoundments. One way to test

-—.3

whether the two sets of lithologies do have different ambient TOC levels, would
be to perform additional borings and water quality sampling upgradient from the
.1mpoundment site (or far enough away from the impoundment to insure against
possib]e contamination from the preexisfing or existing impoundments).

X Another possible explanation for the difference between downgradient and
%9 reference well TOC levels is possible dilution of constituents in the production

well. This possibility is not discussed in the assessment report.

A

b The report also states that the facility "has not stored or disposed of synthe-
{? tic organic compounds in the [impoundment area], (as evidenced by low TOX
3 values)". Yet the results of the most recent split sampling do show detectible

v
\ziiif\ levels of TOX in the monitoring wells. [:}gythenﬁore, the regiony! EPY offide ig

parentty unconvinced about-the presumed—absence—of organics;—in—that—they—have—
giep9sed_ihe_4ne4ﬂs+on—a+—sevenal—epgan+e—eonstltuentsu1n~the—4%mﬂﬁty*sfﬂmm+

N
ES?' %oring—arogram7ﬂas-papt—e£—%he—prev#eusly~men%4eﬂed~consent—erde;z]

The assessment report also discusses the problem of observed elevated downgra-
dient specific conductivity levels. Reference to Table 6 which contains results
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of detection monitoring data for 1982, suggests that the higher specific conduc-
tivity levels in the downgradient wells result from relatively higher con-
centrations of total dissolved solids, chloride, sodium, magnesia, and iron.
Tables 5 and 6 also indicate, according to the assessment report, that downgra-
dient well and impoundment fluids have "vastly different" chemical charac-
teristics, namely: cl‘-\“\';

. /

& 0 downgradient wells show near neutral pH values, while impoundment fluids
;;5 show very high pH levels (11.6 to 12.0),
N

t?__,bc) dissolved mercury is negligible in downgradient wells,whereas it is pre-
\ sent in concentrations of about 350 ug/1 in the impoundment, and
()

0 downgradient wells show relatively high Na/Cl1 ratios (1.6 to 6.8), in
contrast to the impoundment with ratios ranging from .72 to .76.

The latter point suggests, as mentioned by the consultant, that the impoundment
is not the source of the elevated constituents in the downgradient wells, nor is
the residual contamination from the pre-existing brine pond! Yet considerable
visual evidence and other statements made by the facility, indicate that the
brine pond did, in fact, leak and is responsible for much of the existing inor-
ganic contamination at the site. The consultant then goes on to explain how an
initially low Na/Cl ratio (from the leaking bridi/pond fluid) could be changed
over time to reflect the currently observed ratios, for example differential
sorption or desorption of sodium and chloride from clay-rich sediments. It
would appear that these mechanisms could also affect the Na/Cl1 ratios of fluids
that might be 1leaking from the present impoundment, as well. In short, the
Na/C1 data is equivocal. Further analysis should be conducted to determine the
period of flushing required to remove all of the pre-existing contamination.
This could be done by estimating the mass of constituents released from the
concrete-lined impoundment over its active life (e.g. based on a Darcian flow
law) and the observed groundwater flux rates in the shallow aquifer system.
This will give at least a rough indication of how much residual brine contam-
ination remains at the site. Column tests could be run in the laboratory to
determine whether adsorption/desorption processes could effect subsurface
changes in Na/Cl ratios of the existing impoundment fluids. In the absence of
more definitive data, and the continuing problem of an inadequate number and
questionable location of the monitoring wells, the assessment appears to be of
limited value.

N



Split Sampling Results

Results of the split sampling conducted during the site visit are presented in
Appendix E. A comparison of the results from the facility and EPA laboratories
show minor differences for inorganic constituents, with the exception of well
GM-7.  Whereas a higher total dissolved solids level was found in the EPA
sample, consistently lower metal concentrations were observed, relative to the
facility samples. The metal concentrations for GM-7 were below the level of

detection. This contrasts not only with the corresponding facility data, but

A

also the EPA data for the other monitoring wells. This may suggest some
problems with the GM-7 sample run in the EPA laboratory.

Organic results showed a few differences between the facility and EPA data, as
well. Higher TOC levels were observed in the facility data for well GM-0, GM-1,
3 and GM-2. In only one well (GM-0) were organic constituents detected in
igy measurable quantities as indicated by the facility data. Two compounds, CzHC13
(trichloroethene) and C2C14 (tetrachloroethene), were found in this well. Com-
parable concentrations of these constituents were also found in the EPA sample.

Four additional compounds were found in the EPA sample from this well:

Acrylonitrile
Trichloroethane
Acetone
Butanone

[= el ee]

Four of the five remaining wells (EPA data) show only two organic constituents:
methylene chloride and acetone; only acetone is found in the fifth well. It is
not known why the suite of organics differs between the two sets of laboratory
results, nor why the GM-0 well (supposedly the "upgradient" well) shows higher
organic levels than the remaining wells in the EPA data. One possible explana-
tion for the latter is the difference between construction materials; the moni-
toring wells were designed with PVC casing and screens, while GM-0 (which is a
production well) is probably constructed of more durable materials, perhaps
steel or cast iron. The fact that the GM-0 is continually pumped, and hence
subject to contamination by lubricants, may also explain the presence of a dif-
ferent suite of organics than the other wells,
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Deficiencies in Monitoring Well Network

Several concerns have been identified by both the state regulatory agency and
the EPA regional office, with regard to the adequacy of the monitoring well net-
work. A "Compliance Evaluation Inspection" completed by the state regulatory
agency in November 1983, following an on-site inspection, cited several defi-
ciencies, and served notification of violation of state regulations.

First, as Figure 3a indicates, the bedrock surface rises quickly to the east
under the impoundment. This results in a pinch-out of the sand and silt layer,
comprising the first aquifer beneath the site. Consequently, the water table
lies below the bedrock surface in this part of the site. The facility, after
drilling well GM-3, apparently abandoned further efforts to locate another well
that would be upgradient from the impoundment and still would tap into the first
aquifer. Instead, they designated a drinking water production well (GM-0)
located 2000 feet northwest of the impoundment to represent background ground-
water conditions. As cited in the compliance report, this selection is
questionable in several respects.

The well is pumped at a fairly high discharge (100-125 gpm) and so dilution of
formation waters is certainly occurring. A second process water well is located
downgradent from GM-0; the former is pumped at a rate of 600 gpm. The combined
effects of the two wells is to produce a cone of depression, which at its
deepest point is lower than the stage of the adjacent river to the west.
Normally, the water table would slope upward away from the river, and so it is
apparent that the pumping wells have considerable effect on the local ground-
water setting. According to the compliance report, the two production wells may
have the capacity to draw contaminants from other parts of the site to the
"up-gradient well". As a result the placement of GM-0 does not appear to fulfill
the requirements of 40 CFR 265.91(a)(1), 265.91(a)(1)(i), nor 265.91(a)(1)(ii).
Furthermore, the well head is sealed, and the well is continuously pumped,
making determination of water table elevations as required by 40 CFR 268.92(e),
difficult. The well casing is constructed of 16 inch diameter welded steel,
whereas the screen is 80 slot stainless steel. This may result in difficulty

of evaluating sampling data from the two sets of wells, since the potential for
adsorption/desorption of water quality constituents will differ between steel
and PVC casing materials.



The facility should have conducted more preliminary borings to try to locate a
more appropriate location for the upgradient well. Alternatively, the GM-3 well
could be deepened to intersect the water table in the shallowest permeable hori-
zon of the bedrock. Though this would place the upgradient and downgradient
wells in different stratigraphic horizons, this configuration would be pre-
ferable to the present one.

A second issue cited in the compliance report concerns the location and depths
of the downgradient wells. As indicated in Figures 4 and 5, groundwater flow
directions are predominantly due west, in both the perched and alluvial
aquifers. However, the placement of wells GM-1, GM-2, and GM-6 are such that no
well monitors the central portion of the impoundment. Furthermore, only the
bottom 10 feet of each well is screened. This, in combination with the close
proximity of the wells to the impoundments (30-70 feet) and the presence of a
8-28 foot thick clay layer underneath the impoundment, would "severely limit the
capability of these wells to intercept a contaminant plume...The low per-
meability layer...could be expected to prevent downward migration of
contamination...until it is beyond the monitoring wells...[and] render the pre-
sent wells ineffective in detecting the presence of hazardous constituents which
migrate from the regulated unit". Thus it appears that the facility may be in
violation of 40 CFR 265.91(a)(2).

According to state regulatory personnel, the perched and semi-confined horizons
do appear to be in hydraulic connection. This suggests that contamination of
the perched Tayer could ultimately move to deeper levels of the near-surface
aquifer. It appears then that both levels should be monitored (though the use
of nested wells or well clusters) to provide adequate coverage of the near-
surface aquifer in the monitoring network.

Other wells at the site do tap the perched layer, which as has been mentioned
previously, does exhibit existing contamination. They are not sampled within
the RCRA program, however, due to dry conditions during the summer. They could
be sampled during the spring, and perhaps should be included in the monitoring
network.

Results of sampling conducted by the state, as part of their compliance inspec-
tion, are listed in Table 3. Barium levels exceed EPA SDWA standards in well
GM-1, while all three wells that were sampled exhibit detectable organic levels.



TABLE 3.
samples collected on August 3, 1983

Chemical Analyses

(Analyses in mg/l unless otherwise stated)

Sampling Point

Parameter GM-0 GM-1 GM-6
TOC 2 12 N.T.F.
Chloride 27 21 N.T.F.
sulfate 121 1 N.T.F.

*Phenolics 1l 4 N.T.F.
*Arsenic L2 20 3
Lead < .01 .03 .04
Barium .06 1.2 .24
Cadmium .001 .002 .003
*Mercury < .1 .23 < .1

*Analyses in l}{g/l
N.T.F. = Not Tested For

(Analyses in Pg/l)
Sarpling Point

Field

Parameter Blank -0 41 GM-6
Methylene Chloride N.D. 1.8 10 11:.1
1,2-Dichlorcethene N.D. N.D. 25.4 53.4
1,1,1-Trichloroethane N.D. N.D. .688 N.D.
1,1,2-Trichloroethane N.D. N.D. 11.0 24.5
Bromoform N.D. N.D. 3.40 5.91
Tetrachloroethene N.D. 51.0 2R.9 26.0
Chloroform N.D. N.D. .916 1.60
Carbon Tetrachloride N.D. N.D. 1.27 2ok
Tr ichlorcethene N.D. 7.81 10.7 24.2
Benzene N.D. N.D. 4.10 7.0
1,4 Dichlorobenzene N.D. N.D. 5:0 8.0
1,2-Dichlorobenzene N.D. N.D. 10.1 15.4
Volatiles N.D. N.D. N.D. N.D.
Aramatics N.D. N.D. N.D. N.D.

.NID- = None Detected



SAMPLING AND ANALYSIS

Sampling and Analysis Plan

A copy of the facility's Sampling and Analysis Plan is included in Appendix B.
This plan outlines the frequency of sampling, sampling parameters, required
equipment, collection measures, sample preservation, analytic techniques, and
chain of custody procedures. Sample preservation and analytical techniques are
fairly well documented. Sampling collection procedures and chain of custody
descriptions are rather brief. Furthermore, evacuation and sampling procedures
as described in the plan differ from those actually employed in the field. For
example, the written sampling plan specifies that a PVC bailer or Middlebury
pump be used for well evacuation. Actually a Tole submersible pump is used for
both evacuation and sample collection. Where methods have changed in the
sampling protocol, the plan should be updated. It is also unclear which ana-
lytes are sampled at the facility and which are conducted at an off-site labora-
tory. This information should be included in the sampling and analysis plan.

Well evacuation prior to sampling is accomplished by a Tole submersible bladder
pump. The device incorporates a nitrogen driven squeeze pump. No contact bet-
ween the sample water and the gas takes place. The pump has a stainless steel
body, a silicone rubber bladder, tygon check valves and tygon tubing and return
lTines. The bladder material is not appropriate for use in organic sampling

due to the possibility for adsorption and desorption processes. Similarly,

the tygon tubing is probably appropriate for inorganic analytes, but is not for
organic constituents. The use of this equipment is puzzling in view of the
statement in the facility's own sampling and analysis plan that Teflon is the
preferable material for use in organic sampling. The operation of the pump also
results in considerable turbulence, as noted by EPA staff during a recent on-
site inspection. This would result in loss of volatiles and bias organic
constituent analyses.

The bladder pump is rinsed three times with distilled water between each well
evacuation. According to EPA guidance concerning sampling protocol at sites
with potential organic contamination, cleaning with solvents between well eva-
cuation episodes may be required to prevent cross-contamination problems. In
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fact, the facility's written sampling plan suggests that an acetone or hexane ‘
rinse should be used to clean sampling equipment if organics are of concern. |
Apparently, the facility does not follow their plan in this regard. |

The wells are pumped dry and then allowed to recover before sampling. This
takes anywhere between 2 to 5 days. Estimates of transmissivity, calculated
with Jacob's expression for well recovery data and assuming a period of recovery
of 2 to 5 days, range from 8.25 x 1075 to 5.10 x 10-4 cm/s. These are lower by |
an order of magnitude than the range of values cited in the facility's ‘ |
assessment report. So, the recovery periods may not be unreasonably long,

however if the actual recovery periods are as stated, the long sampling periods

may bias the sampling results, particularly the volatiles. In light of the

apparent lengthy recovery times for some of the wells, it might be advisable to

sample for a few constituents (particularly volatiles) as soon as sufficient

volume permits, and continue to resample on a daily basis until all of the

required sample volumes are collected.

The intake pump is consistently positioned 1 foot above the bottom of the well.
Evacuated water is discharged to the ground, down-slope from the well casing.
Nonetheless, the discharge of potentially contaminated water to the ground is
poor practice. '

The same pump is used to collect water quality samples. The samples are taken 1
foot from the bottom of the well. Inorganic samples are filtered and treated
with preservatives in a laboratory adjacent to the impoundment. Phenol and TOC
samples are fixed in the field. Sampling bottles are washed with detergent,
then rinsed with hydrochloric acid, nitric acid, and finally distilled water,
prior to sample collection. TOX sample bottles are solvent-washed, but
apparently are not oven-baked. Sample caps are screw-type teflon-lined, while
septums are 2.5 mw Tuffbond, manufactured by Pierce Co. The same 500ml glass
sample bottle is used for the TOX samples and various pesticide samples, as
indicated in the facility's sampling and analysis plan. Generally, 40m1 bottles
would be preferable for VOA's to minimize loss of volatiles during transport and
storage. It is also good practice to minimize the number of sample splits
required from a single container prior to actual analysis. Therefore, it would
be preferable to use separate sample bottles for VOA's and pesticides.

Blanks are used in the laboratory for calibration of inorganic samples. No
field blanks are employed. The facility has apparently not changed sampling




methods nor testing methods, but has changed testing laboratories since the ini-
tiation of groundwater monitoring.

Groundwater Assessment

In October, 1983, the facility notified the EPA regional office of statistically
significant increases over background for TOC and specific conductivity. In
fact, starting with the first quarter of sampling, at least one constituent was
found to exceed EPA Interim Primary Drinking Water Standards (Appendix C and
Table 4) during each round of sampling in each of the downgradient wells.

Table 4
Well 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
GM-0 No Parameters Exceeded Standards
GM-1 Barium Barium Arsenic Arsenic
Radium Cadmium Cadmium Barium
Gross Alpha Coliform Lead Coliform
Gross Beta Bacteria Bacteria
Coliform
Bacteria
GM-2 Cadmium Cadmium Cadmium
Gross Beta Coliform Coliform
Coliform Bacteria Bacteria
Bacteria
GM-6 Cadmium Coliform Coliform Lead
Radium Bacteria Bacteria
Gross Alpha
Gross Beta
Coliform
Bacteria

The presence of elevated levels of coliform in some of the wells was attributed

(by the facility) to drilling activity.
decrease after the first quarter of sampling.

Coliform levels do show a dramatic
On the other hand, no drilling

fluids were used in the well construction process, and so it is difficult to

determine a specific source for the coliform from the drilling activity. An

alternative explanation is the possibility of contaminated surface water

infiltrating down the boreholes, although no sewer lines nor septic systems are

located near the wells.

Furthermore, the rapid decline in coliform levels after

well construction would argue against contamination from an ongoing surface

water source.



Lead and cadmium levels also exceeded standards in several wells. According to
staff at the EPA regional office, there are no obvious sources of these consti-
tuents in the manufacturing or treatment processes at the facilities; the ele-
vated levels may be indicative of background levels in the subsurface materials.
Background levels of cadmium in natural soils range from 0.01 to 0.7 ppm; lead
ranges from 2 to 200 ppm (EPA, 1983, Hazardous Waste Land Treatment, SW-874).
The facility apparently also has problems with silty groundwater samples, and so
a natural source for these two constituents may be conceivable.

The facility claimed that the differences in downgradient and reference samples
were the result of "natural variations in fluid chemistry resulting from litho-
logic differences in aquifer materials and/or remnants of seepage from a brine
storage facility that occupied this site about twenty years prior to the
installation (lining of the existing basin) of the mercury surface impoundment."”
The facility embarked on a groundwater assessment program to determine the
likely sources of specific conductivity and TOC. The proposed Water Quality
Assessment Program (as described in Appendix D) essentially involves collecting
a set of replicate samples from the impoundment and the downgradient wells, ana-
lysis of the samples for selected water quality parameters, comparison of con-
situtent ratios (e.g. Na/Cl ratios) for the impoundment and well samples,
notification of the regional EPA office following the completion of the analy-
sis, and preparation of a report documenting the results of the program. An
implementation schedule is also included with the assessment outline, with a
start-up date preceding the date of the notification letter and a completion
date two months later.

The assessment outline is rather vague about the proposed steps, given a deter-
mination that the impoundment does represent a likely source for the elevated
TOC and specific conductivity levels. The outline mentions possible additional
sampling and analyses of groundwater and surface impoundment fluids. As part of
a complaint and consent order issued by the regional EPA office, the facility
was cited for violations of 40 CFR 265.93(d)(2) and 265.93(d)(3). The viola-
tions resulted from insufficient detail of sampling and analysis procedures in
the proposed assessment, and failure to have the plan certified by a qualified
geologist or geotechnical engineer. Furthermore, the plan did not address the
issues of rate and extent of migration of the waste constituents, as required by
40 CFR 265.93 (d)(4)(i).




The facility's consultant conducted the Groundwater Quality Assessment Program
during the fall of 1983 and submitted their findings in December, 1983. Results
of the two rounds of sampling collected during the study are shown in Table 5,

Three general conclusions were drawn from the study by the hydrogeologic con-
sultant: (1) the elevated TOC and specific conductivity levels did not result
from leakage of the present mercury impoundment, (2) statistically higher TOC
values in the downgradient wells (relative to background) result from a greater
proportion of natural organic sources (coal and disseminated organic matter) in
the downgradient well area, and (3) statistically higher specific conductivity
levels in the downgradient wells represent residual contamination from the pre-
vious concrete-lined brine storage pond.

The rationale that naturally occurring organics are the source of observed TOC
values, is based on comparison of TOC levels in the monitoring wells with
“natural TOC levels [which] typically range from <5 to 10 or more . . . mg/1,"
(as stated in the consultant's report). TOC levels ranged from 3.1 to 9.0 mg/]
in the downgradient wells during the assessment sampling, although values 2-3
times as high have been recorded in GM-1 during recent split sampling runs. The
facility's consultant also suggests that the finer-grained sediments, in which
the downgradient wells are set, contain a higher proportion of organic matter
(e.g. coal fragments) than the sand and gravel alluvial deposits of the GM-0
well. Unfortunately, the lithological log for the GM-0 well is not very
detailed (Appendix A) and so it is difficult to evaluate this point. Another
problem is that since all the downgradient wells are downgradient from the
impoundment, it is difficult to separate the effects of the influence of natural
organics and possible leakage from the present or previous impoundments. One
way to test whether the two sets of lithologies do have different ambient TOC
levels, would be to perform additional borings and water quality sampling upgra-
dient from the impoundment site (or far enough away from the impoundment to
insure against possible contamination from the pre-existing or existing
impoundments).

Another possible explanation for the difference between downgradient and
reference well TOC levels is possible dilution of constituents in the production
well. This possibility is not discussed in the assessment report.



The report also states that the facility "has not stored or disposed of synthe-
tic organic compounds in the [impoundment areal], (as evidenced by low TOX
values)". Yet the results of the most recent split sampling do show detectible
levels of TOX in the monitoring wells. Several chlorinated organics could be
used (or formed) in the mercury cell process and it is possible that some could
end up in the impoundment fluids. Whatever the rationale for the downgradient
increase in organics, the facility should have conducted a more detailed
screening of organics (using GC/MS techniques) to identify individual consti-
tuents. Failure to do this would constitute a violation of 40 CFR 265.93(d).

The facility did conduct further sampling of specific organic constituents in
the impoundment fluids at the same time the split samples were collected (March
23, 1984). The results of this round of sampling is shown in Table 5.

The assessment report also discusses the problem of observed elevated downgra-
dient specific conductivity levels. Reference to Table 7, which contains
results of detection monitoring data for 1982, suggests that the higher specific
conductivity levels in the downgradient wells result from relatively higher con-
centrations of total dissolved solids, chloride, sodium, magnesia, and iron.
Tables 6 and 7 also indicate, according to the assessment report, that downgra-
dient well and impoundment fluids have "vastly different" chemical charac-
teristics, namely:

o downgradient wells show near neutral pH values, while impoundment fluids
show very high pH levels (11.6 to 12.0),

o dissolved mercury is negligible in downgradient wells, whereas it is pre-
sent in concentrations of about 350 g/1 in the impoundment, and

o downgradient wells show relatively high Na/C1 ratios (1.6 to 6.8), in
contrast to the impoundment with ratios ranging from .72 to .76.
The three points, however, do not make a convincing case for two separate
fluid chemistries. The near-neutral pH values in the downgradient wells might
result from dilution of impoundment fluids in the groundwater stream. The lower
mercury levels may reflect adsorption on clay particles in the subsurface
materials.

The third point suggests, as mentioned by the consultant, that the impoundment
is not the source of the elevated constituents in the downgradient wells, nor is
the residual contamination from the pre-existing brine pond! Yet considerable
visual evidence and other statements made by the facility, indicate that the
brine pond did, in fact, leak and is responsible for much of the existing inor-



TABLE 5 RESULTS OF IMPOUNDMENT SAMPLING ON 3/23/84

(analysis in ppb)

Mercury

Pond

3/23/84
" Methylene Chloride 4
Trans-1,2-Dichloroethane <1
Chloroform 6
Cis-1,2-Dichloroethane <1l
Carbon Tetrachloride <l
Benzene 20

Trichloroethane 3.0
1,1,2-Trichlorocethane <X
Tetrachloroethane 3
Bromoform <1l
l,4-Dichlorobenzene <10
l1,2-Dichlorobenzene <10
l,1-Dichloroethane <1
1,1,1-Trichloroethane <1
1,2-Dichloroethane <1l
Monochlorobenzene <10
1,1,2,2-Tetrachloroethane <10
1,3-Dichlorobenzene <10
Hexachloroethane <10
1,2,4-Trichlorobenzene <10
1,2,3-Trichlorobenzene <10
Unknowns <10

Volatiles
Aromatics

ND = none detected
Analytical method on following laboratory report
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ganic contamination at the site. The consultant then explains how an initially
Tow Na/C1 ratio (from the leaking brine pond fluid) could be changed over time
to reflect the currently observed ratios, for example differential sorption or
desorption of sodium and chloride from clay-rich sediments. It would appear
that these mechanisms could also affect the Na/Cl ratios of fluids that might be
leaking from the present impoundment. In short, the Na/Cl1 data is equivocal.
Further analysis should be conducted to determine the period of flushing
required to remove all of the pre-existing contamination. This could be done by
estimating the mass of constituents released from the concrete-lined impoundment
over its active life (e.g. based on a Darcian flow law) and the observed ground-
water flux rates in the shallow aquifer system. This will give at least a rough
indication of how much residual brine contam-ination remains at the site.

Column tests could be run in the laboratory to determine whether adsorption/
desorption processes could effect subsurface changes in Na/Cl1 ratios of the
existing impoundment fluids. In the absence of more definitive data, and the
continuing problem of an inadequate number and questionable location of the
monitoring wells, the assessment appears to be of limited value.

Split Sampling Results

Results of the split sampling conducted during the site visit are presented in
Appendix E. A comparison of the results from the facility and EPA laboratories
show some differences for inorganic and organic constituents, Tables 8 and 9.
Significant differences between facility and EPA Samples were found for specific
wells and constituents, (indicated by boxes in Table 8) but consistently large
differences between the data sets are not obvious. It is perhaps surprising
that certain samples are very similar in the facility and EPA data, while in
isolated examples, large differences are apparent. Levels of specific conduc-
tivity and TDS are marginally higher in the facility samples. Chloride levels
are also higher in the facility samples and the majority of samples are dif-
ferent by a factor of 2 or greater. Sulfate levels, on the other hand, tend to
be higher in the EPA samples. The absence of major differences between the two
data sets for the majority of constituents does not point to any obvious dif-
ferences in sampling protocols that might explain the relatively few anomolous
examples.



pH (Su)
EPA
FACILITY

ALKALINITY

Caco3(mg/1)
EPA
FACILITY

Table 8.
GM-0

1.12
5

6.9

186
204

SPECIFIC CONDUCTIVITY

( mhos)
EPA
FACILITY

TDS (mg/1)
EPA
FACILITY

601
704

399
398

CHLORIDE (mg/1)

EPA
FACILITY

19.2

SULFATE (mg/1)

EPA
FACILITY

8/.4
35

PHENOL (mg/1)

EPA
FACILITY

TOC (mg/1)
EPA
FACILITY

TOX (ug/1)
EPA
FACILITY

<0.03
0.007

O
'S

93

GM-1 GM-2 GM-5
7.40 7.58 7.38
7.1 7.07 6.87
576 568 320
603 562 307
1020 1170 731
1165 1412 864
634 721 452
633 583 450
0.3 30,3 I
18 .79 32
2.5 5.7 51.2
3 5 29
<0.03 . <0.03
0.008 . 0.003
7.0 7.0 1.8
28 14.3 1.5
28 - 12
<20-20 <20-20 <20

COMPARISON OF INORGANIC SPLIT SAMPLING RESULTS

GM-6

232
263

883
1127

585
570

o
W

67.5

GM-7

o~
~J

434
344

984
1235

598
460

28.2
25

00 MY
= 0o

<20-20



GM-0

CALCIUM (mg/1)

EPA 130

FACILITY 116
COPPER (ug/1)

EPA 6.1

FACILITY <10
IRON (ug/1)

EPA 34

FACILITY <10
MAGNESIUM (mg/1)

EPA 8.92

FACILITY 10.0
MANGANESE (mg/1)

EPA 0.004

FACILITY <0.01
MERCURY (ug/1)

EPA <0.1

FACILITY 0.2
POTASSIUM (mg/1)

EPA 1.78

FACILITY 2.00
SODIUM (mg/1)

EPA 12.5

FACILITY 13.2
VANADIUM (ug/1)

EPA 22

FACILITY <10

ZINC (mg/1)

EPA 0.15
FACILITY <0.1

Table 8 (Continued)

GM-1 GM-2
118 113
97.2 95.1
0.8 3.2
<10 <10
34 24
100 100
29+l 19.3
26.1 20.0
0.913 1,31
0.91 1.34
<0.1 <0.1
0.2 0.2
1.70 3.96
1.30 2.90
140 187
119 171
<7 <7
10 <10
0 0.15
0.3 0.10

GM-5 GM-6
119  [95.
112 56.6
2.4 1.8
<10 <10

70

<10 <10
20.5 9.53
21.5 5.5
0.179  [0.835
0.23 0.25

20" <0.1
0.3 <0.2

1.51 2.59

1.50 2.40

41.7 112

42.9 91.6
37 57
<10 <10

0.15 0.14

0.10 0.10

GM-7

112

<10

20.9

20.9

3.70

8.2

1.80

86.4

<10

0.10




Table 8 (Continued)

GM-0 GM-1 GM-2 GM-5 GM-6 GM-7
LEAD (mg/1)
EPA " - = & . h g
FACILITY <0.005  <0.005  <0.005 <0.005  <0.005  <0.005

Boxes indicate differences between the facility and EPA laboratory results by
a factor of 2 or greater (except for Calcium in GM-6).



Organic results showed some differences between the facility and EPA data, as

well. Higher TOC Tevels were observed in the facility data for all wells except
GM-5.  TOX levels were comparable in the two sets of samples. Organic consti-
tuents were detected in the facility and EPA samples in all wells (Table 9). 1In
well GM-0, trichloroethene and tetrachloroethene were found at comparable levels
in the two sets of splits.

Otherwise, two sets of results indicate completely different compounds; phenol,
benzene and ortho-dichlorobenzene in the facility samples; acrylonitrile, 1, 2
trichloroethane, acetone, butanone, and methylene chloride in the EPA samples.

A difference in holding times for the VOA's may explain some of the major dif-
ferences between the two sets of data. The facility splits were reported on
April 9, 1984, whereas the EPA samples were not analyzed until June 19. The EPA
samples were held in excess of recommended holding times, and this may have
resulted in loss of the more volatile constituents (such as benzene) and the
introduction of substances to the samples from the ambient laboratory environ-
ment (acetone and methylene chloride). Less volatile chlorinated hydrocarbons
were apparently not affected as much by the long holding times, hence the simi-
larity of sample results in GM-0 for trichloroethene and tetrachloroethene.

It is not known why the GM-0 well (supposedly the "upgradient" well) shows

higher organic levels than the remaining wells in the EPA data. One possible
explanation for the latter is that well GM-0 is located near the middle of the
plant proper; hence it may be affected by periodic spills of organic feed-stock
materials used in other parts of the facility's manufacturing process.
Furthermore, since it is a production well it may tend to pull in water from dif-
ferent areas of the plant, some of which may have been affected by spills of
organic material.



Table 9. COMPARISON OF ORGANIC SPLIT SAMPLING RESULTS

GM-0 GM-1 GM-2 GM-5 GM-6 GM-7

BENZENE (ppm)

ORTHO-DICHLOROBENZENE (ppm)
TRICHLOROETHENE (:::)
(ppb)

[12.5]
TE TRACHLOROE THENE (:::)
(ppb)
[134]
ACRYLONITRILE [8.5]
(ug/1)
1, 2 [1T]
TRICHLOROETHANE
(ug/1)
ACETONE (1g/1) [14] [9] [6.8]

BUTANONE (ng/1)  [6.8]

METHYLENE - [6.1] [13.9] [11.7] [10.7]
CHLORIDE (ng/1)

Boxes indicate detectable levels of organics in EPA splits; circles refer to
facility splits
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PPG INDUSTRIES, INC./BOX 191/NEW MARTINSVILLE, WEST VIRGINIA 26155/AREA 304/455-2200

Natrium Plant
Industrial Chemical Division

June 26, 1984«§

N
o
@&- \\1
Mr. William Myers ?_e 9
U.S. EPA WH 562 \3\, )
401 M Street, SW 5

Washington, DC 20460
Dear Mr. Myers:

Attached are the analytical results from our
March split sampling.

A quick look did not indicate any major differ-
ences except for the acetone and methylene chloride
which we did not confirm in the amounts shown by
your laboratory. I did not include methods and

chain of custody documents, but they are, of course,
available,

Sincerely,

PR W N 3

Kenneth S. Walborn
Manager, Environmental Control

KSW/egm
Enclosures
cc: #Douglas Donor, EPA

Paul Montney, EPA
Robert L. Jelacic, DNR
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TABLE IT

Parts Per Million Chlorobenzenes

WO F 35520
—Df,Pf‘, Environ mextal

Do T?_f:o—u‘{‘eclf 4-q-gy

Etc. Compounds*

1,1,2,2 [Meta | Para | Ortho 1,2,4 11,2,3 # of

Well [Benzene | MCB C2H>Clg |DCB DCB DCB TCB TCB |CoClg| Unknowns
O%I4-aM0] .02 |<.0| <.ol [<.ol|<.0l | <.01 | <.01 | <.0l <.ol |
0%934-Gm- | 03 |<.0l] <.0l |<.0l] <.0\|<,01 |<.0l <.0| | <0l 0]
ORIM-aM-2| o2 [<.01| <.of <0l <0l | <0 [<.0l [<.0l |<.0f 0
OSYEM-51 01 |<.01| <.o <aj<.ol | <0 | <0 <.0l<.of I
ORVBHGM-6| 02 [<.01| <.0o1 |< ol <.ol| .02]|<.01]<.0l|<.e \
ORI™-6m7)<.0l [<ol] <0l [<.o|<.0f .02 | <.ol | <.ol |<.0l O

*Flame Ionization G/C - CSy Extraction

o=
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TABLE I

Ge.'mﬂ *‘\’ Well Water Samples
miller

Parts Per Billion Chloro C7 & Co Compounds*
111 CoH3Cl3
or # of
Well CH2Cl5 CHC13 1,2 CoH4Cl, CCl, ColC13 CaCLy Unknowns

O8ig4-GM-0| < | < | < | < | 7. 153. . I
ogqsY-GmM-1 | =< | < | = <| < | < | O
maRYGM-2 | < < | < | < | < | <2 || O
0%98Y-GM-5 | =< | 2] < <1 <| <| o)
03984-GM-4b | < | = < | <1 <| < | O
08q%4-GM-7 | | < | <= | <! | <] < | )

*Tracor 700 A (Hall Electrolytic Conductivi
Samples & Standards Bquilibrated at 4gOC toC

Detector) G/C - Headspace Technique
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Kenneth S. Walborn

PPG Industries, Inc.
Natrium Plant

P.O0. Box 191

New Martinsville, WV 26155

Dear Mr. Walborn:

Attached are the analytic results from our March split
sampling. I would appreciate your sending me a copy of PPG's
as soon as they become available so I can complete my case history
write-up. You will be receiving a copy of this as soon as it is
written and peer reviewed. Your cooperation in this project is
greatly appreciated.

Sincerely,

. William Mg\::st/‘

Program Analyst

Ma:| Step WH-562

7= - D - -~ &
RECEIVED JuN 5 1o



FEDCO ENVIRONMENTAL, INC.
11499 CHESTER ROAD
CINCINMATI, OHIO 452454
(S13) 782-4700

LABORATORY ANALYSIS REFORT

SAMFLE TYFE: WELL WATERS

CLIENT: U.S. EFPA FROJECT NO: I627-1
OFFICE OF SOLID WASTE REGUISITION: 9414
RECEIVED: I/30/84
SAMFLE SITE: FFG
NEW MARTINSVILLE., WV
ATTN: MR. WILLIAM MYERS REFORTED: S/10/84
SAMFLE 1D GM—-0O GM—-1 GM-2
FEDCO NO. DL219 DLZ220 DL2213

FARAMETER, WUNITS

- >

FH, SuU Tl 7.40 7.58
ALEALINITY, MG/L CACOS 18& S76 S63
SPECIFILC CONDUCTANCE, UMHOS 601 1020 1170
DISSOLVED S0OLIDS, MG/L 99 6734 21
CHLCRIDE, MG/L 192 <0.3 <0.3
SULFATE., MG/L. 87.4 I L 4
COLOR, CHLOROFLATINATE NO. <1 17 b
FHENOLICS, MG/L ) C0.. 05 003 NEF
TOTAL ORGANIC CAREON, MG/L 6.4 2.0 2.0
TOTAL ORGANMIC HALOGEN, UG/L = 28 NF:
CALCIUM, MG/L 1Z0 118 113
COFFER, UG/L 6.1 0.8 3.2
IRON, UG/L : 34 34 24
MAGNESIUM, MG/L 8.92 25. 1 19.3
MANGANESE, MG/L 0.004 0.913 1.31
MERCURY, UG/L 5 9 | L0 1 <0.1
FOTASSIUM, MG/L 1.78 1.70 I.96
SODIUM, MG/L 12.9 140 187
VANADIUM, UG/L 22 <7 =7
ZINC, MG/L Qe 1.5 0.13 0.15

NR = NOT REQUESTED

SUEMITTED EV: &}1’"’7 /?[&'ZW



FEDCO ENVIRONMENTAL, INC.
. 11499 CHESTER ROAD
CINCINNATI, OHIO 45246
(513) 782-4700

LABEORATORY ANALYSIS REFORT

SAMFLE TYFE: WELL WATERS "
CLIENT: U.S. EFA FROJECT NO: ot Sy
OFFICE OF SOLID WASTE REQUISITION: 5414
RECEIVED: T/30/84
SAMFLE SITE: FFG
NEW MARTINSVILLE, WV
ATTN: MR. WILLIAM MYERS REFORTED: 5/10/84
SAMFLE ID GM-5 GM—& BM~7
FEDCO NO. DL222 DL223 DLZZ24

FARAMETER, UNITS
FH, SU 7.38 7.49 7.88
ALKALINITY, MG/L CACOI 320 232 474
SFECIFIC CONDUCTANCE, UMHOS 731 838z 284
DISSOLVED SOLIDS, MG/L s2 585 =58
CHLORIDE, MG/L 1.1 56.0 1.1
SULFATE, MG/L 51,2 161 28,2
COLOR, CHLOROFLATINATE NG. & 20 3
FHENOLICS, MG/L ) £0.03 NF: NF:
TOTAL ORGANIC CAREON, MG/ 1.8 4,3 B
TOTAL ORGANIC HALOGEN, UG/L 13 NF: NF
CALCIUM, MG/L 119 95. 6 NF
COFFER, UG/L 2. 1.8 NF:
IRON, UG/L 20 45 NE
MAGNESIUM, MG/L 20.5 9.53 NR
MANGANESE, MG/L : 0.179 0.685 NR
MERCURY, UG/L <0.1 <0.1 NF
FOTASSIUM, MG/L 1.51 2.59 NR
SODIUM, MG/L 41.7 112 NF
VANADIUM, UG/L 27 84 NF
ZINC, MG/L 0,15 0.14 NF:

NR = NOT REQUESTED

suswivren wve  (Q: H (Ghlhtt/




FEDCO ENVIRIONMENTAL. INC.
11499 CHESTER ROAD
CINCINNATI, OHIO 4824&
(S1Z) 782-4700

LABORATORY ANALYSIS REFORT

METHODS USED FOR ANALYSES - "
CLIENT: U.S5. EFA FROJECT NO: SHET7-1
OFFICE OF SOLID WASTE REQUISITION: S414
RECEIVED: S/20/84
SAMFLE SITE: FFG
NEW MARTINSVILLE, WV
ATThz MR. WILLIAM MYERS REFORTED: S/10/784
FARAMETER METHOD
FH EFA 150.1

ALEALINITY
SFECIFIC CONDUCTANCE

EFA Z10.1
EFA 120.1

DISSOLVED S0OLIDS AFHA Z209C
CHLLORIDE EPA 325.3
SULFATE EFA Z75.4
COLOR EFA 116.2
FHENOLICS EFA 420.1
TOTAL ORGANIT CARRGON EFA 415.2
TATAL ORGAMIC HALOSBER EFA 450.0
CALOIUM - EPA 215.1
COFFER EFAa 220.2
IRON EFe 236.2
MAGMESTUM EFA 242.1
MANGANESE EFA 24=.2
MERCURY EFA 245.1
FOTASSIUM AFHA TZEZE
SODIUM AFHA Z25E
VANADIUM EFA 286.Z2
ZINC EFA 28%9.1

SUEMITTED RY: ﬁ ‘/7{ W




PEDCO ENVIRGNMENTAL INC
LABORATORY ANALYTICAL DATA

CLIENT: USEPA OFFICE OF SOLID WASTE SAMPLE ID: PPG 08984-G40
401 M ST.,S4 MD WH542
WASHINGTON,D.C. 20440
PEDCO NO : DL219
ATTENTION: MR WILLIAM MYERS
VOLATILES
PPH CASH UG/L
() 107-02-8ACROLEIN. ND
(V) 107-13-1ACRYLONITRILE 8.5
(4v) 71-43-28ENZENE ND
(6 56-23-2CARBON TETRACHLORIDE ND
() 108-90-7CLOROBENZENE. ND
(10V)  107-06-21,2-DICHLOROETHANE_ ND
(11 71-55-81,1, 1~TRICHLOROETHANE_____ ND
(130 75-34-31,1-DICHLOROETHANE____ ND
(180)  79-00-51,1,2-TRICHLOROETHANE 1
(150 79-34-51,1,2,2-TETRACHLOROETHANE_____ ND
(180 75-00-3CHLOROETHANE ND
(19V)  110-75-82-CHLOROETHYLVINYLETHER ND
(23)  67-46-3CHLOROFORM_ ND
(2%V)  75-35-41,1-DICHLOROETHENE_____ ND
(30V)  154-40-5TRANS-1,2-DICHLOROETHENE_____ ND
(320 78-87-51,2-DICHLOROPROPANE ND
(33V) 10061-02-6TRANS-1,3-DICHLOROPROPENE_____ ND
10061-01-05C15-1,3-DICHLOROPROPENE_______ N
(38Y)  100-41-4ETHYLBENZENE ND
(44))  75-09-2METHYLENE CHLORIDE________ ND
(43))  74-87-3CHLOROMETHANE N
(48))  74-83-9BROMOMETHANE N
(4V)  75-25-2BROMOFORM ND
(48)  75-27-4BROMODICHLOROMETHANE N
(4%)  75-69-4FLUOROTRICHLOROMETHANE ND
(51V)  124-48-1CHLORODIBROMOMETHANE ND
(BR)  127-18-4TETRACHLOROETHENE ______ 134
(86V)  108-88-3TOLUENE ND
(87V)  79-01-4TRICHLOROETHENE 12.5
(88Y)  75-01-4VINYL CHLORIDE ND
&7-64- 1ACETONE 2.3
78-93-32-BUTANONE 4.8
75-15-0CARBON DISULFIDE ND
519-78-62-HEXANONE ND
108- 10~ 14-METHYL-2-PENTANONE_________ ND
100-42-5STYRENE_ ND
108-05-4VINYL ACETATE ND
1330-20-7TOTAL XYLENES. N

ND=NOT DETECTED ((2 U6/L)

—
-



PEDCO ENVIRONMENTAL INC
LABORATORY ANALYTICAL DATA

CLIENT: USEPA OFFICE OF SOLID WASTE SAMPLE 1D: PPG 08984-GM1
401 M ST., S MD WHS542
WASHINGTON,D.C. 20440
PEDCO NO : DL220
ATTENTION: MR WILLIAM MYERS
VOLATILES
PP# CASE U6/L
(V) 107-02-BACROLEIN___ - ND
(3V)  107-13-1ACRYLONITRILE N
140 71-43-2BENZENE ND
)] 54-23-2CARBIN TETRACHLORIDE ND
(A  108-90-7CLOROBENZENE. ND
(10V)  107-06-21,2-DICHLOROETHANE_____ -~ ND
(11V)  71-55-41,1, 1-TRICHLOROETHANE____ ND
(1) 75-34-31,1-DICHLOROETHANE ND
(14)  79-00-51,1,2-TRICHLOROETHANE______ ND
(13)  79-34-51,1,2,2-TETRACHLOROETHANE_____ ND
(16)  75-00-3CHLOROETHANE ND
(1% 110-75-82-CHLOROETHYLVINYLETHER ND
(23))  67-64-3CHLOROFORM ND
(2%)  75-35-41,1-DICHLOROETHENE______ ND
(30V)  154-40-STRANS-1,2-DICHLOROETHENE_____ ND
(320)  78-87-51,2-DICHLOROPROPANE N
(33V) 10061-02-4TRANS-1,3-DICHLOROPROPENE_____ ND
10041-01-05C15-1,3-DICHLOROPROPENE_______ ND
(33V)  100-41-4ETHYLBENZENE_ ND
(44)  75-09-2METHYLENE CHLORIDE .1
(430  74-87-3CHLOROMETHANE ND
(44)  74-83-9BROMOMETHANE ND
(47V)  75-25-2BROMOFORM_ ND
(48Y)  75-27-4BROMODICHLOROMETHANE ND
(4%)  75-49-4FLUOROTRICHLOROMETHANE ND
(S1V)  124-48-1CHLORODIBROMOMETHANE ND
(83)  127-18-4TETRACHLOROETHENE N
(84V)  108-88-3TOLUENE_ ND
(8A)  79-01-&TRICHLOROETHENE ND
(88v)  75-01-4VINYL CHLORIDE ND
67-64-1ACETONE 29.4
78-93-32-BUTANONE ND
75-15-0CARBON DISULFIDE. ND
519-78-42-HEXANONE ND
108-10- 14-METHYL-2-PENTANONE ND
100-42-55TYRENE ND
108-05-4VINYL ACETATE ND
1330-20-7TOTAL XYLENES ND

ND=NOT DETECTED ({2 UG/L)

—
-



PEDCO ENVIRGNMENTAL INC
LABORATORY ANALYTICAL DATA

CLIENT: USEPA OFFICE OF SOLID WASTE SAHPLE ID: PPG 08934-G2
401 M ST.,S4 MD WH542
WASHINGTON,D.C. 20440
PEDCO NO : DL22!
ATTENTION: MR WILLIAM MYERS
VOLATILES
PPH CASH UG/L
) 107-02-8ACROLEIN ND
(W 107-13- JACRYLONITRILE ND
(4)) 71-43-2BENZENE ND
(&V) 34-23-2CARBON TETRACHLORIDE ND
() 108-90-7CLOROBENZENE ND
(10V)  107-06-21,2-DICHLOROETHANE -~ ND
(11V  71-55-61,1,1-TRICHLOROETHANE ND
(13V)  75-34-31,1-DICHLOROETHANE ND
(140 79-00-51,1,2-TRICHLOROETHANE ND
() 79-34-51,1,2,2-TETRACHLOROETHANE_____ ND
(18V)  75-00-3CHLOROETHANE. ND
(19V)  110-75-82-CHLOROETHYLVINYLETHER ND
(23V)  67-66-3CHLOROFORH ND
(2%)  75-35-41,1-DICHLOROETHENE ND
(30V)  134-60-STRANS-1,2-DICHLOROETHENE ND
(3)  78-87-51,2-DICHLOROPROPANE ND
(33V) 10061-02-6TRANS-1,3-DICHLOROPROPENE_____ ND
10061-01-05C15-1,3-DICHLOROPROPENE . ND
(38Y)  100-41-4ETHYLBENZENE ND
(44))  75-09-2METHYLENE CHLORIDE 13.9
(43))  74-87-3CHLORIMETHANE ND
(46))  74-83-9BROMOMETHANE ND
(4A)  75-25-2BROMOFORM ND
(48)  75-27-4BROMODICHLOROMETHANE N
(4N)  75-69-4FLUOROTRICHLOROMETHANE ND
(510 124-48- ICHLORODIBROMOMETHANE ND
(83)  127-18-4TETRACHLOROETHENE ______ ND
(86V)  108-88-3TOLUENE ND
(87)  79-01-4TRICHLOROETHENE ND
(88Y)  75-01-4VINYL CHLORIDE _ ND
87-64- IACETONE 3.5
78-93-32-BUTANONE ND
75-15-0CARBIN DISULFIDE ND
519-78-62-HEXANONE ND
108-10- 14-METHYL-2-PENTANONE ND
100-42-5STYRENE. ND
108-05-4VINYL ACETATE ND
1330-20-7TOTAL XYLENES. N

ND=NOT DETECTED ({2 UG/ )



PEDCO ENVIRONMENTAL INC
LABORATORY ANALYTICAL DATA

CLIENT: USEPA OFFICE OF SOLID WASTE SAMPLE [D: PPG 08984-GM5
401 M ST.,S4 MD WH342
MASHINGTON,D.C. 20440
PEDCO NO : DL222
ATTENTION: MR WILLIAM MYERS
VOLATILES
PP# CASH UG/L
V. 107-02-8ACROLEIN
(3w 107- 13- 1ACRYLONITRILE
(4 71-43-2BENZENE_
(& 56-23-2CARBON TETRACHLORIDE
(0] 108-90-7CLOROBENZENE
(10V)  107-06-21,2-DICHLOROETHANE -~
(1) 71-55-61,1,1-TRICHLOROETHANE
(13V)  75-34-31,1-DICHLOROETHANE
(140)  79-00-51,1,2-TRICHLORDETHANE_______
(13 79-34-51,1,2,2-TETRACHLOROETHANE____
(168V)  75-00-3CHLOROETHANE
() 110-75-82-CHLOROETHYLVINYLETHER
(23)  47-44-3CHLOROFORM
(29%)  75-35-41,1-DICHLOROETHENE —
(30V)  156-40-STRANS-1,2-DICHLOROETHENE
(32))  78-87-51,2-DICHLOROPROPANE

(33V) 10041-02-6TRANS-1,3-DICHLOROPROPENE
10041-01-05C1S-1,3-DICHLOROPROPENE

(38V)
(440
(450
(480
(47
(48V)
(450

51V
@3N
(86V)
82
(88V)

100-4 1-4ETHYLBENZENE
75-09-24ETHYLENE CHLORIDE
74-87-3CHLORMMETHANE
74-83-9BROMOMETHANE
75-25-28ROMOFORM
75-27-4BROMOD] CHLOROMETHANE________
79-69-4F LUOROTRI CHLOROMETHANE_______

124-48-1CHLOROD I BROMOMETHANE
127-18-4TETRACHLOROETHENE
108-88-3TOLUENE
79-01-TRICHLOROETHENE
75-01-4VINYL CHLORIDE
67-64-1ACETONE
78-93-32-BUTANONE
75-15-0CARBON DISULFIDE
919-78-62-HEXANONE
108-10-14-METHYL-2-PENTANONE _______
100-42-5STYRENE
108-05-4JINYL ACETATE
1330-20-7TOTAL XYLENES

ND=NOT DETECTED ({2 UG/L)

-
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PEDCO ENVIRONMENTAL INC
LABORATORY AMALYTICAL DATA

CLIENT: USEPA OFFICE OF SOLID WASTE SANMPLE [D: PPG 08984-GMé
401 M ST.,S4 MD WHS42
WASHINGTON,D.C. 20440
PEDCO NO : DL223

ATTENTI(N: MR WILLIAM MYERS
VOLATILES
PPH CASH UG/L

() 107-02-8ACROLEIN ~ND
(V) 107-13-JACRYLONITRILE ND
(40 71-43-2BENZENE ND
(4 54-23-2CARBON TETRACKLORIDE ND
(A 108-90-7CLORDBENZENE ND
(100 107-06-21,2-DICHLOROETHANE - ND
(1)  71-55-61,1,1-TRICHLOROETHANE ND
(13V)  75-34-31,1-DICHLOROETHANE ND
(140 79-00-51,1,2-TRICHLOROETHANE ND
(1% 79-34-51,1,2,2-TETRACHLOROETHANE ____ ND
(160)  75-00-3CHLOROETHANE ND
(1) 110-75-82-CHLOROETHYLVINYLETHER ND
(23V)  §7-66-3CHLOROFORM ND
(2)  75-35-41,1-DICHLOROETHENE ND
(30V)  154-40-5TRANS-1,2-DICHLOROETHENE ____ ND
(32)  78-87-51,2-DICHLOROPROPANE_____ ND
(33V) 10061-02-8TRANS-1,3-DICHLOROPROPENE____ ND
10061-01-05C15-1,3-DICHLOROPROPENE______ N
(38V)  100-41-4ETHYLBENZENE ND

(440)  75-09-ZMETHYLENE CHLORIDE 11.7
(45))  74-87-3CHLOROMETHANE. ND
(44))  74-83-9BROMOMETHANE ND
(4V)  75-25-2BROMOFORM ND
(48V)  75-27-4BROMODICHLOROMETHANE ND
(4%)  75-49-4FLUOROTRICHLORCMETHANE ND
(51V)  124-48-1CHLORODIBROMOMETHANE______ ND
(8)  127-18-4TETRACHLOROETHENE ND
(86))  108-88-3TOLUENE ND
(8A)  79-01-4TRICHLOROETHENE ND
(83V)  75-01-4VINYL CHLORIDE ND

&§7-64- 1ACETONE 9
78-93-32-BUTANONE ND
75-15-0CARBON DISULFIDE ND
519-78-62-HEXANONE. ND
108-10- 14-METHYL-2-PENTANONE ND
100-42-5STYRENE ND
108-05-4VINYL ACETATE ND
1330-20-7TOTAL XYLENES ND

ND=NOT DETECTED ({2 UG/L)



PEDCO ENVIRGNMENTAL INC
LABORATORY ANALYTICAL DATA

CLIENT: USEPA OFFICE OF SOLID WASTE SAMPLE ID: PPG 08984-GM?
401 M ST., 54 MD WH562
WASHINGTON,D.C. 20440
PEDCO NO : DL224
ATTENTION: MR WILLIAM MYERS
VOLATILES
PP# CASH UG/L
() 107-02-8ACROLEIN___ ND
(V) 107-13-1ACRYLONITRILE ND
(4V) 71-43-2BENZENE ND
(&V) 36-23-2CARBON TETRACHLORIDE ND
(A)  108-90-7CLOROBENZENE. ND
(10> 107-06-21,2-DICHLOROETHANE_____ -~ ND
(1) 71-55-61,1, 1-TRICHLOROETHANE ND
(1) 75-34-31,1-DICHLOROETHANE ND
(140 79-00-51,1,2-TRICHLOROETHANE________ ND
(I3 79-34-51,1,2,2-TETRACHLOROETHANE_____ ND
(16V)  75-00-3CHLOROETHANE_ ND
(1) 110-75-82-CHLOROETHYLVINYLETHER —____ ND
(23V)  £7-44-3CHLOROFORM_ ND
() 75-35-41,1-DICHLOROETHENE__________ ND
(3010 134-60-5TRANS-1,2-DICHLOROETHENE____ ND
(320 78-87-51,2-DICHLOROPROPANE ND
(33V) 10061-02-6TRANS-1,3-DICHLOROPROPENE____ ND
10061-01-05C15-1,3-DICHLOROPROPENE______ ND
(38Y)  100-41-4ETHYLBENZENE ND
(44)  75-09-METHYLENE CHLORIDE_______ 10.4
(43))  74-87-3CHLOROMETHANE ND
(48))  74-83-9BROMIMETHANE ND
(47V)  75-25-2BROMOFORM_ ND
(485 75-27-4BROMODICHLOROMETHANE ND
(4%))  75-69-4FLUOROTRICHLOROMETHANE ND
(51V)  124-48-1CHLORODIBROMOMETHANE ND
(83)  127-18-4TETRACHLOROETHENE ND
(86V)  108-88-3TOLUENE ND
(8N 79-01-4TRICHLOROETHENE ND
(88V)  75-01-VINYL CHLORIDE ND
&7-64- 1ACETONE é.8
78-93-32-BUTANONE ND
75-15-0CARBON DISULFIDE N
919-78-42-HEXANONE__ ND
108-10- 14-METHYL-2-PENTANONE ND
100-42-5STYRENE ND
108-05-4VINYL ACETATE N
1330-20-7TQTAL XYLENES ND

ND=NOT DETECTED ({2 UG/L)
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STATE OF WEST VIRGINIA
DEPARTMENT OF NATURAL RESOURCES
CHARLESTON 25306

TN O NOOEEFELLEN I Division of Water Resources

P - 1201 Greenbrier Street W“ng;ﬁznalﬁ
Charleston, WV 25311
(304) 348-5935 RONALD R. POTESTA

Deputy Director

CERTIFIED MAIL --
RETURN RECEIPT REQUESTED

June 15, 1984 »
’ )
w0 AP &

L4
If- v ~
WV e\
Mr. Warren E. Dean JNVD 00 4133 €343 ﬁ“\"g\ U S

3 LN ‘L\ QN
PPG Indus%;;gg. 1ne, W S @ﬂ) U3
_g;éium Plant G-C' "giC}' §§)

F. O, Box 191 L \3\\‘?4 Q\GL\
New Martinsville, West Virginia 26155 WY §b
Ry s T e & i i e S—

Dear Mr. Dean:

On February 17, 1984 the Chief of the Division of Water
Resources requested, pursuant to Sections 6.04.02(a) and (b),
and 6.04.04 of the West Virginia Administrative Regulations,
Series XV, submission of a report detailing the hazardous
waste activities engaged in during calender year 1983. Spec-
ifically, you were requested to complete and submit the
appropriate federal report forms and to provide certain addi-
tional information.

From our review of the materials submitted, we have deter-
mined that the additional information requested by the Chief
has not been provided, and that the federal facility and
generator report forms have not been certified with the required
signature. Therefore, the following violations have been
determined concerning these reports:

1. The facility has not submitted the additional
information requested by the Chief, as required
by Section 6.04.04 of the West Virginia Admin-
istrative Regulations, Series XV.



Mr. Warren E. Dec¢
June 15, 1984 ’
Page 2

2. The facility did not submit a facility and
a generator Annual Report in accordance
with the appropriate instructions, as required
by Section 6.04.02 of the West Virginia
Administrative Regulations, Series XV.

This letter will serve as a NOTICE OF NON-COMPLIANCE of the
provisions of Chapter 20, Article 5E of the Code of West Virginia.
You are requrested to submit the required information and supply
another copy of the federal report forms with the appropriate
signature, within ten (10) days of receipt of this letter.

For your information, copies of this letter will be forwarded
to the United States Environmental Protection Agency, Region III,
Philadelphia, Pennsylvania. Enclosed are copies of the generator
and the facility Annual Report, which requires the appropriate
signature on it. Should you have any questions regarding this
matter, do not hesitate to contact me.

Sincerely,

2}Z;§ION QFr WATER.RESOURCES
A ” ’/a d 4 ./ e
Mark N. Casdorph ¢
Enforcement Section
Hazardous Waste/Ground

Water Section

MNC/bdd
Enclosure
cc: £Poug Donor, EPA, Region III
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PPG INDUSTRIES, INC./BOX 191/NEW MARTINSVILLE, WEST VIRGINIA 26155/AREA 304/455-2200

Natrium Plant
Industrial Chemical Division

May 21, 1984

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

/Regional Administrator R EC E IVE D

U.S. EPA, Region III
Sixth & Walnut Streets

Philadelphia, PA 19106 JUL 9 199¢

Mr. D. W. Robinson, Chief

Division of Water Resources E‘pA."‘i‘E.GION III
Department of Natural Resources OFFIGE BF Arsinsa AVUKSTRIRR
Charleston, WV 25311

Gentlemen:

The first 1984 semiannual sampling of the groundwater monitoring
wells at the Natrium mercury impoundment facility for the groundwater
contamination indicator parameters was performed as required by
40 CFR 265.92 (d)(2). The arithmetic mean and variance were calculated
for each well and compared to the 1982 reference well arithmetic mean-to
determine any statistically significant increase (and decrease in the -
case of pH) as required in 40 CFR 265.93 (b) for Federal EPA reporting
(see Table I).

The same calculations were made for each well and compared to cur-
rent data for the reference well as required by W. Va. Regulation
DNR 20-5E, Series XV, for State reporting (see Table II).

In addition, the samples were analyzed for annual groundwater quality
parameters and the additional special parameter mercury (see Table III).

Notification is hereby given as required by 40 CFR 265.93 (d)(1) and
State Regulation DNR 20-5E, Series XV, that according to this evaluation,
the specific conductance and TOC values for each 1984 downgradient well
show a statistically significant increase when compared to the 1982 data
or the current data for the background well (GM-0).

Resampling was not performed on these parameters since the ground-
water quality assessment program interpretations presented in the
December 22, 1983, assessment letter by Geraghty & Miller indicated that
these higher-than-background specific conductance and TOC levels are not
due to the mercury surface impoundment, but rather due to external
influences.




Regional Administrator, U.S. EPA, Region IIIL May 17, 1984
and Page 2
Mr. D. W. Robinson, Chief, DWR

The value for TOX for GM-6 versus GM-0 1982 showed a significant
increase for the same reason. When compared against the current GM-0
data, no significant difference occurred.

EPA Region III filed a RCRA Complaint Docket No. RCRA III 096 against
PPG on March 2, 1984, alleging monitoring system and procedural require-
ments deficiencies.

A settlement conference was held April 2 in Philadelphia, Pa., EPA
headquarters and subsequently (May 2, 1984) PPG submitted information to
address agency concerns and proposed a program which, if accepted by the
State DNR and the EPA, would obviate the need for a formal hearing.

We are presently awaiting the scheduling of a second conference to
discuss our proposal and reach a settlement.

Sincerely yours,

PPG INDUSTRIES, INC.
Natrium Plant

(Jonss £ Do

Warren E., Dean
Technical Manager

WED/egm
Enclosures
cc: Robert L. Jelacic, DNR

Douglas Donor, EPA
Ralph Siskind, EPA
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AW/ £ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
h i REGION 111
s 6TH AND WALNUT STREETS

PHILADELPHIA, PENNSYLVANIA 19106
: S/ 8

Mr. Edwin L. Hockman, Jr.

Permits Section

Hazardous Waste/Ground Water Branch

West Virginia Department of Natural Resources
1201 Greenbrier Street

Charleston, West Virginia 25311

Dear Bob:

As you requested, I am sending you the ground water contour maps I
constructed based on PPG's first year quarterly sampling and their
second year semi-annual sampling (Table III). The method I used for
the ground water contouring is summarized in the RCRA Part B Permits
Workbook Section 8.3.5 which is also enclosed.

Based on these contour maps and the geologic cross—-sections, I
concluded that the best location for an upgradient well is north of
the impoundment. Evaluating the ground water contours and corresponding
flow lines indicates that the GM-6 well is not directly downgradient
of the mercury impoundment, therefore samples from this well may be
indicative of the background ground water quality. Comparing the
average results of water quality analysis conducted during the 1982
detection monitoring at the PPG mercury pond for GM-6 with the averaged
analytical results for GM-2 (directly downgradient well) shows increased
levels for SC, TOX, TDS, Total Alk., HCO3, Cl, Na, Ca, Mg, Fe, Mn and
Na/Cl ratio, with a decrease in PH, TOC, SO4 and Hg. It should be
noted that the TOC level in the mercury pond is also lower than the
levels in GM-6.

If you have any questions about any of this information feel free
to call me at 215-597-2745. I will see you and Rick Melvin at the
N.W.W.A. Conference in Columbus Ohio later this month.

Sincerely,

Kenneth McGill, P.G.
RCRA Enforcement Section

8 Enclosures
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PPG INDUSTRIES, INC./BOX 191/NEW MARTINSVILLE, WEST VIRGINIA 26 155/AREA 304/455.2200

—

Natrium Plant
Industrial Chemical Division - U.S
May 8, 1984

.. \

Mr. William Myers AAN 4 ()

U.S. EPA, WH 562 WAY 10 1984
401 M Street, SW

Washington, DC 20460

Dear Mr. Myers:

In an effort to supply information helpful for your
study, I hope the attached will furnish the answers to your
questions on the Natrium mercury impoundment RCRA site.

Several documents have been prepared for operation of
the site by Geraghty & Miller. The following have been fur-
nished in full to Region III office: '

l. Evaluation of Groundwater Quality Impacts at Mercury
Pond
2. Groundwater Assessment Plan Outline at Mercury Pond

3. Sampling and Analysis Plan for the Mercury Pond
Excerpts are included in this letter which should answer
your questions. The information may not be in the same order

as the questions, unfortunately, but was sent in this form
for ease of reading.

Sincerely,

Id,.w.tﬂ.«b- (Oetoe

Kenneth S. Walborn
Manager, Environmental Control

KSW/egm
Enclosures

o \/ﬁun;.'_lah' A. Donor, EPA, Philadelphia
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13.
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PFG-ijcQUmLKIes (WU 06 Y33 6343

Background Information

Yes, well logs are available for monitoring wells attached.
Water table levels were checked, but to my knowledge no
other checks were made.

See attached information.

See attached information.

See attached information.

Attached first year's annual and quarterly reports.
Two analyses of the mercury pond water are attached.

A liner was installed in 1971, and flow of mercury contami-
nated water was started to the impoundment.

The pond was cleaned in 1978. A layer of bentonite clay was
placed on top of the original liner, and a second 30 HP flex
seal liner was installed on top. .

No.

Yes, there are production wells in the plant to furnish
cooling and process water. These wells range from 1,000' to
2,000' from the site between the site and the Ohio River.

The total pumping rate is approximately 5 million gallons/day.
These pumps drop groundwater level approximately 10' to 15'
below the normal river level and 2' to 30' below normal levels
in the monitoring wells.

No.

During periods of heavy rain, some surface water will run

in the ditches around the impoundment. None enters the
impoundment. Some recharge to the groundwater would be
expected, but no major flows have been found. ©No groundwater
discharges to surface water in the area.

Flows from the pond and the level in the pond are monitored.

No.



Well Construction

1. See attached information.

2. Yes - G & M Geologist - analysis attached.

3. It was indicated that Auger flights were washed prior to
drilling at each location to avoid cross-contamination.
Drilling was completed without adding fluid to the bore hole.

4, Casing 2" PVC. Screen .0008 inch slot PVC.

5. None indicated - one piece construction.

6. 10' screened depth - shown in Figure 3 attached.

7. PVC slotted 2" diameter pipe .0008" slots.

8-12. See attached information.




10.

11

Well Evacuation Procedures

Tole Devices sampling pump with silicone bladder.

Nitrogen

squeeze pump. No contact between water and nitrogen.

Tole Devices Company
Post Office Box 456
New Albany, IN 47150

Pump recommended by Geraghty & Miller. Same sample person

each time.

Two to five days.

No.

Wells are pumped dry and allowed to refill.
12" from bottom

Yes.

Directed to ground down slope from well head.
No.

Yes.

Varies; some yes, some no.



10.

1.4

12.

13

14.

15 s

Sampling Procedures

Tole Devices sampling pump with silicone bladder.

Same person takes all samples (one exception was made during
the last inspection. Samples at GM-0 were taken by myself
instead of Gene Haught because of time constraints.

Glass, polyethylene, polypropylene sample containers.
Silicone bladder and Tygon tubing on pump.

Flow maintained at as low a rate as possible, and sample
conducted down side of container. Nitrogen for sample
removal outside bladder.

Yes.
Refrigeration, HNO3, H2S04, NaSp03, CuSO4, and H3POy4.

Samples filtered in Laboratory adjacent to pond. 45 micron
Millipore for TOC, Cl1~, SO4, Fe, Mn, Na, Hg, Si0Op, alkalin-
ities, color, TDS, Ca, Cu, K, Zn, Mg, and V.

Field: Phenol, TOC before sampling.
Laboratory: Metals after sampling.

EPA 600/4-82-029

Caps - Screw, Teflon liner
Septums - Pierce Company Septums, 2.5 mw (Tuffbond).

Yes. Blanks are used in Laboratory for calibration and
standards.

Flushed with distilled water. GM-0 is a drinking water
production well, and the sample is taken from the discharge
piping.

The sample is removed 12" from bottom. Always collected at
this depth. The sample lines are measured and premarked for
each well to insure consistent sample depth.

Attached.

Attached.
(a) MDL's are as stated in G & M methods - Natrium has done
no independent determinations.



Sampling Procedures Page 2

16.

17

18,

19.

Not near pond, but area is contaminated by NaCl brine which
was stored in this reservoir prior to its present use.
During this period the concrete reservoir was unlined.

No.



Handling & Shipping

Samples are refrigerated,

Fifteen days.

Delivered directly to Laboratory from field.
minutes.

Five to fifteen



Geraghoy & Miller, Inc

APPENDIX A:

LITHOLOGIC LOGS OF SOIL BORINGS
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Gcraghty & Millrr. Inc.

i

o
For several years, the facility that is now the mercury 4

pond was used as a storage basin for sodium chloride brine

" i

produced from wells. The facility was concrete lined and used
until about 1960. 1In the early 1970's, PPG equipped the basin
with a plastic liner to handle waste flow from the plant's
mercury cell,.chlorine circuit. The mixed mercury waste en-

tering the pond is precipitated as mercury sulfide and the

resultant clarified liquid effluent is treated via carbon

filtration prior to discﬁarge in the Ohio River. The pond is
1978

perlodlcally cleaned of mercury sulfidepand the liner has bign
| Léimven PRoF restove
(‘00"' steccdl Irue) Onigevn
Eairs %ﬁc]-;;ed:nceL:AYew &u%u«je Clay o ofd o ‘4‘-"1’ Tostatled

....

w hod o TeP.
_ffgfi .;fﬁffi C) Locatlon and Phy51ca1 Settlng

The PPG piant at Natrium, West'Virginia, iieS'alan the

Ohio River épproximatély 30 miles (mi) south of Wheéling and

- o,

6 mi north of New Martinsviile. The plant takes up the

northern half of an area known as Wells Bottom, a part of the

Ohio River floodplain that is 5 mi long and up to 0.4 mi

wide (see Flgure b i g%

- Wells Bottom is one of a series of alluvial features
that fringe the Ohio River on alternate sides throughout its %
i
II length. The bottom is composed of several recent river

terraces cut into the flanks of an older and higher fluvio-

| 3 -

glacial terrace.
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Geraghie & Miller. Ing

The plant site rises in three steps from the river to-
ward highlands on the east. Elevation at the plant site
varies from about 620 feet (ft) at the river level to about
700 ft at the base of the highlands. The terraces rise
rather abruptly but terrace tops are generally broad and
flat. The high hills immediately east rise to an elevation

of 1,300 ft within one mile.

REGIONAL SETTING

Geology

The Ohio River at Natrium is entrenched in Paleozoic
sedimentary strata composed of sandstone, siltstone, clay,
mudstone, marine limestone, fresh-water limestone, marly
shale, and coal. Overlying this bedrock are Pleistocene
alluvial deposits. The alluvium may be up to 120 ft thick
beneath the higher Ohio River terraces and is composed of
bedrock fragments of local origin and qguartz, quartzite,
granite, and chert which were transported south from con-
tinental glaciers. Along the edges of the valley, the
river terraces may be capped by colluvial material (rock

fragments) derived from bedrock highlands.

The soils along Wells Bottom at PPG are classified by
the Soil Conservation Service as Made Land (includes filled
and reworked material) and Brookside silt loam series. The

area around the mercury pond is characterized by Brookside

4



(icr;lghlx & Miller, In

soils that are deep and well drained. This soil is underlain
. by colluvial material derived from limestone, acid sandstone,
and alkaline and acid shale (SCS, 1960). Stone fragments

are common throughout the profile.

Permeability of the Brookside series ranges from
5.6 x 10~3 cm/sec (0.8 in/hr) to 3.5 x 10 ° cm/sec (5.0
in/hr) (SCS, 1960). The subsoil is yellowish brown to grayish
brown and ranges in acidity fromrstrongly acid to slightly
acid. The areas of less acid soil occur mostly at the base

of steeper slopes.

Water Resources

Precipitation is ample and fairly well distributed

. throughout the year with maximum precipitation occurring
during the summer and minimum in the fall (September to
November). Total annual precipitation in the Ohio Valley
increases from north to south. Normal precipitation for
Wheeling is 38 inches (in) and for New Martinsville, 44 in.
There is no available data concerning precipitation for
Natrium, but it is assumed that average precipitation at

the plant site is 40 to 42 in per year.

The plant site lies along the Ohio River. River level
is controlled at an elevation of approximately 623 ft by a
dam to the south of the plant. The plant site naturally

drains to the river via intermittent streams and overland




Geraghey & Miller, Inc

flow. There 1is no channelized flow of surface water near

the mercury pond except for drainage ditches along the pond

access road. Table 1 gives a summary of Ohio River water-

quality at Newell and Ravenswood, West Virginia, and for

n‘

Fishing Creek at New Martinsville.

Ground-Water Conditions

Ground water is found in several aquifers in the
vicinity of PPG. The most important of these is the allu-

vial material of the Ohio River valley. Yields from wells

in these sediments typically are 100 to 500 gallons per
minute (gpm). The Paleozoic bedrock generally is capable
of producing only small quantities of water, and guality

is usually poor.

Water in the alluvium of the Ohio River valley aquifer
is of generally good quality with a total dissolved solids
content of around 500 mg/l or less. The water may be local-
ly hard and sulfurous. PPG is presently pumping about

5,000 gpm from wells constructed into the alluvium.

2 EEETE RS S
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GEOLOGY OF NATRIUM PLANT AREA

The surface strata are of the Dunkard Series of the Permian System
and consist of sandstones, thin limestones, gray, green, and brown
shales with thin coal streaks. The top of the Monongahela Series °
of the Pennsylvanian System is near stream level. The bottom mem-
ber of this series is the Pittsburgh Coal, which is found at 200
to 250 feet below the land surface at Natrium. This coal is
reported on drillers logs as being three to six feet thick and may
be of commercial value in the future. On the flood plain and
higher terraces along the Ohio River are recent deposits of. sand,
silt, and gravels. These deposits supply large volumes of fresh
water from properly completed water wells. .

The subsurface strata include the complete Geological.Column as
found in the Appalachian Basin and may be 18,000 feet thick at
Natrium. A copy of the Generalized Stratigraphic Column as pub-
lished by the West Virginia Geological Survey 1s attached. -The .
deepest well drilled in the area is located in the southeastern
corner of Marshall County approximately 17% miles east of Natrium.
This well (Mars-539) was completed January 1, 1971, by Occidental
Petroleum Corporation at a total depth of 16,512 feet in the -
Trempealeau formation of the Upper Cambrian System., It was aban-
doned as a dry hole. '

The regional dip is from the Cincinnati Arch in Central Ohio south-
eastward to Central West Virginia. This regional dip averages

60 feet to the mile. The sedimentary column also thickens from
west to east. A copy of a Depositional Chart as published by the
Appalachian Geological Society in Bulletin #1, 1949, page 208, is
attached. ' :

Natrium is near the center of the Pennsylvanian Basin where the
8trata are nearly level. The sharp anticline and syncline found -
to the east have gradually lessened in intensity and are not recog-
nized to the west in Ohio. The New Martinsville Anticline and the
Proctor Syncline are the last folds mapped by the West Virginia
Geological Survey along the western boundary of West Virginia.
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Geraghoy & Miller, Inc

SITE INVESTIGATION

Soil Borings and Monitor-Well Installation

The field data-collection program was conducted during
October and early November 1980. Pittsburgh Testing Labora-
tory, using a CME B-61 drill rig, installed boreholes to
depths ranging between 45 to 100 ft at the locations shown
on Figure 2. A 3-3/8-in inside diameter hollow-stem auger
was used to drill through the unconsolidated material above
bedrock. A 2-in outside diameter split-spoon sampler was
driven ahead of the auger bit to collect soil samples.
Split-spoon samples were taken at 5-ft intervals in holes
GM-1, GM-2, GM-3, and GM-6. ‘In GM-4, split-spoon samples
were collected continuously from land surface to approxi-
mately 46 ft and at 5-ft intervals thereafter to 80 ft. Due
to proximity to other boreholes, a limited sampling program
was undertaken at GM-5 and GM-7. A 3-in outside diameter
thin-walled Shelby tube sampler was used to collect undis-
turbed soil samples at 5 to 9 ft in GM-7, at 11 to 13 ft in

GM-2, and at 27 to 29 ft in GM-3.

Samples collected using the split-spoon sampler were
visually identified and logged in the field (see Appendix A
for lithologic logs of all boreholes). Selected samples
were analyzed in the labotratory for grain-size distribution

(see Appendix B). The Shelby tube samples collected in GM-2
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Geraghty & Miller, Inc

and GM-3 were tested in the laboratory to determine hydraulic
conductivity, and those collected in GM-7 were used to
prepare water extracts for the purpose of water-quality

analyses.

Monitor wells were installed in all boreholes (except
GM-4) using 2-in-diameter PVC casing and 0.008-in slot PVC
well screen. Gravel was placed in the annulus between the
screen and borehole to at least 5 ft above the top of the
screen. A bentonite plug was placed on top of the gravel
and a combination of Type I Portland cement and cuttings
were used to seal the annular space to land surface. A 4-in
steel protective casing was installed around the PVC casing
above land surface. A diagram of the well construction is

found in Figure 3.

Water-Quality Sampling

Following development of each monitor well to remove
sediment, water samples were collected for the purpose of

analysis to determine quality. Using a PVC bailer, samples

e

were withdrawn from wells GM-1, GM-2, and GM4$::¥In addition, aﬁyﬂf“

water samples were collected from the mercury pond prior to q/g%
: {

release to the carbon beds, and from one of the PPG water-
supply wells. There was insufficient water in wells GM-3,
& . _
GM-¥ ,and GM-7 to permit sampling. The samples were
N < »

analyzed for selected parameters by the PPG laboratory..

10
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Geraghey & Miller, Inc

Water samples were also collected from two seeps located

below the mercury pond. Only a limited set of analyses were

made on these samples.

During drilling several highly moist zones were encoun-
tered. At many locations, there was insufficient water to
permit extraction via wells. 1In order to determine water
quality in these areas, the Shelby tube sampler was used to
collect soil samples that were later subjected to leaching
with distilled water to allow an approximation of the quality
of water in this zone. Two Shelby tube samples were collected

in boring GM-7 and leached by the PPG laboratory.

SITE HYDROGEOLOGIC CONDITIONS

Topography and Drainage

The mercury pond is situated on a small and fairly
level area which may be the remnant of an old river terrace.
The terrace slopes very rapidly to the west below the pond
and rises above the pond to the northeast to Wayne Ridge.
Maximum relief of the site between GM-1 at the base of the
terrace southwest of the pond to GM-3 located just northeast

of the pond is 28.7 ft.

Surface drainage at the site is primarily via inter-
mittent streams which arise east of the pond and flow to the

northeast and southwest (see Figure 1). These streams

12
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completely by-pass the pond area. Several seeps of ground
water occur along the face of the terrace on which the
mercury pond sits. The seeps are not sufficiently large to

permit formation of channels.

Lithologic Characteristics

All seven boreholes constructed at the mercury pond
encountered a heterogeneous mixture of clay, silt, sand,
gravel, and weathered rock fragments overlying shaley mud-
stone or siltstone and sandstone bedrock. Depth to bedrock
varied from approximately 50 to 100 ft and changes in bed-
rock elevation range from 669 ft at GM-3 to less than 595 ft

at GM-1.

The diverse mixture of sediments encountered during
drilling is representative of colluvial or detrital material
deposited by landslides and slumping of material originating
on the upland east of the pond site. Rock fragments are

common throughout the sedimentary sequence.

Figures 4 and 5 present two geologic cross sections of
the site as determined from boring logs. As shown in the
cross sections, there is a great deal of clay present be-
neath the pond site. The clay layers appear to be continuous
rather than lenses and range from 8 to 28 ft in thickness.

Weathered rock fragments and minor amounts of gravel and

13
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Geraghey & Miller, Inc

silt or sand are found throughout the clay layers.

A clean, generally well sorted and dry brown sand found
at most locations beneath the upper clay, generally at 20 to
30 ft below land surface, ranges from 10 to 25 ft in thick-
ness. This unit, although occasionally moist, was never
found to be thoroughly saturated with water. Underlying
the sand layer is a moist to wet silt unit, 4 to 12 ft in
thickness. A thick clay layer is then found above a silt
unit which rests on a weathered bedrock surface. The
bedrock surface rises rapidly beneath the mercury pond.

The bedrock, which is composed of mudstone or fine-grained

sandstone, is highly weathered at the interface.

Ground-Water Flow //

Two zones of ground water were encountered during
drilling around the mercury pond: (1) a discontinuous
perched water table and (2) the deeper Ohio River valley
alluvial aquifer. Perched-water conditions were encountered
at various depths to about 30 ft below land surface in small
silt and sand layers (Table 2). These wet zones were pre-
sent in all boreholes but during the fall of 1980 there was
not sufficient water to be collected in the shallow wells.
The perched water table may yield water to wells during
spring and early summer in, response to increased recharge of

precipitation in the fall and winter months. (Monitor wells

16
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were installed at GM-3, GM-5, and GM-7 to monitor the perched
water table.) Several seeps along the face of the terrace
below the mercury pond discharge from the perched water

zone. Figure 6 shows the elevation of the lowermost perched
conditions found in boreholes and maps an inferred flow
system. Ground-water flow in this zone is to the west and

toward the Ohio River.

Approximately 50 ft beneath the perched water table is
the semi-confined Ohio River valley alluvial aquifer. The
aquifer is found in silt and fine sand at the bedrock inter-
face. The aquifer was not encountered above the bedrock
surface east of the pond. Bedrock here rises rapidly from

less than 595 ft in GM-1 to 668 ft in GM-3.

¢ B B EBEEFFEBH

Figure 7 is a water-level contour map of the alluvial ~

aquifer as determined from water levels in the deep bore-
holes (GM-1, GM-2, and GM-6). Ground-water movement is
toward the Ohio River. It was found that the water level in
well GM-1 (615 ft) is lower than the level of the Ohio River
(623 ft). Ground-water pumpage from wells at the PPG plant
site is believed to be the cause of lowering the potentio-

metric level below the river level.

Vertical hydraulic conductivity of the clay and satur-

ated silt beneath the mercury pond was determined in the

laboratory. Water movement is extremely slow in the clays

(-
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Gcraghty & Miller, Inc

(3:0 % 10—8 cm/sec) and slow in the silts (1.5 x 10_6 cm/

sec) (Table 3). The horizontal hydraulic conductivities
could not be determined, but in sediments of this type they
are typically about one order of magnitude greater. Several
samples collected from GM-2 and GM-7 were tested to deter-
mine cation-exchange capacities of the sediments. The
analyses are presented in Table 4 and exhibit relatively

low exchange capacities, 10.39 meq/100 gm and less.

Ground-Water Quality

Water samples were collected from both the perched-
water zone and the Ohio River alluvial aquifer to determine
natural gquality conditions and the present and/or past
quality effects of the mercury pond. The results of the
water-quality analyses are presented in Tables 5 and 6. CQ.
Table 5 contains the analyses of samples collected from dﬁ”ﬁpﬁ
wells GM-1, GM-2, and GM%K a PPG water-supply well located Ppbqkﬁj
northwest of the mercu;§{;ond; and overflow from the mercury
pond. Table 6 presents the results of leach tests run on

the soil samples collected from perched-water zone and of

two seeps along the face of the terrace.

This series of water-quality samples was directed pri-
marily at inorganic water-quality parameters, including
major cations and anions and selected trace elements included

L

in the EPA drinking water standards. It was decided to

21



TABLE 3. VERTICAL HYDRAULIC CONDUCTIVITIES OF SHELBY TUBE SAMPLES
Depth Hydraulic

well Interval Conductivity Sample

Number (ft) (cm/sec) (ft/day) Description

*GM-2 i=i3 3.0 Xx 10°%  g.5 x 107° Clay, tight, plastic,
brown and orange-tan,
with weathered rock
fragments, micaceous

-6 -3 .
GM-3 27-29 1.5 X 10 4.2 X 10 Silt, clayey, gray-

green with brown
mottles, wet

*sieve analyses also

available for this sample

22



TABLE 4. CATION EXCHANGE CAPACITIES OF SELECTED LITHOLOGIC SAMPLES

Well Depth Cation Exchange Sample Description
Number Interval Capacity
(ft) (meg/100 gm)
!l GM-2 13 - 14.5 5.04 Clay, tight, plastic,

brown and orange tan;
with weathered rock
fragments

GM-2 59.5 - 61 9.62 Clay, tight, plastic,
red-brown; with
weathered sandstone
rock fragments

GM-2 99.5 - 101 10.39 Clay, brown, wet with
rock fragments; mud-
stone bedrock in lower
half of sample

GM-7 29.5 - 31 0.0 Sand, fine grained,
silty, clean, dry,
orange brown to tan

GM-7 46 ~ 47.5 4.74 Clay, soft, moist,
red—-brown; with
weathered sandstone
fragments

23
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Geraghty & Miller, Inc

evaluate only inorganic parameters at this time because the
major contaminants of concern from both the old brine opera-

tion and present mercury process are inorganic in nature.

Ohio River Alluvial Aquifer

The monitoring network installed at the mercury pond is
designed to permit evaluation of the effect of the pond on
ground-water quality by comparing water samples both hydrauli-
cally above and below the pond. Well GM-3 was located at a
point presumed to be hydraulically upgradient and wells GM-
1, GM-2, GM-6, and boring GM-4 were located hydraulically
downgradient. Because of an abrupt change in elevation of
the bedrock beneath the pond, however, the upgradient well
(GM-3) did not intercept a water table in the alluvium. Ad-
ditionally, the water table was not found in the alluvium
at GM-4 and is very thin at GM-6. The Ohio River alluvial
aquifer could only be sampled at locations GM-1 and GM-2.
Fortunately, both of the wells are downgradient from the
pond, permitting a comparison with other ground water in the

aquifer away from the pond area (the PPG plant well).

The quality of water in GM-1 and the PPG plant well are
very similar in quality for all parameters tested. There is
no apparent elevation of mercury or any other trace metals in

GM-1 and in general these levels are below detection limits.

26
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Except for a slightly elevated total dissolved solids level,

the water at GM-1 is well within acceptable health standards.

The gquality in GM-2 is elevated above both GM-1 and the
PPG plant well. Potassium, chloride, TDS, and TOC are all
significantly higher. Mercury and all other trace elements
are below detection limits as was found in GM-1 and the PPG
well. At this time, these conditions should not be construed
to indicate contamination resulting from the brine pond or
mercury pond. During drilling of this well, drilling water
was used to stabilize the borehole. It is possible that
this water was not completely removed before the well was
sampled. Subsequent sampling is planned to investigate

this possibility.

Perched-Water Zone

Monitor wells were installed into the perched-water
zone at GM-3, GM-5, and GM-7; during the fall of 1980, only
well GM-5 produced sufficient water for sampling purposes.
In order to assess the quality of soil water in this zone,
soil samples were collected from GM-7 and subjected to a
leach process using distilled water at 7.0 pH. Limited

water-quality analyses were also made on two seeps along the

terrace.

There is a visible ihdication that the perched-water

zone is contaminated below the pond. Vegetation along the

face of the terrace is stressed and during dry periods a

27
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white salt crust is observed on the soil. The results of
the water-quality analyses support the conclusion of con-
tamination in the perched-water zone. Except in well GM-5,
TDS, sodium, chloride, and sulfate levels are high in the
perched-water zone. Several thousand mg/l of both TDS and
chloride are present; both levels are far lower than that
found in the mercury pond, however. Trace elements, includ-

ing mercury, are not elevated in the perched zone.

Because of the absence of mercury in the perched-
water zone and because the mercury pond is lined, it is
theorized that the most likely source of the contaminated
water was the old brine storage, and that the residual
salts found in this study were deposited in the soil over
20 years ago. 1In many soil systems, salts are transported
through the soil in pulses during rainfall or other high
recharge events. This phenomenon has been seen near aban-
doned o0il field brine storage ponds in alluvium along a
river in Ohio (Pettyjohn, 1978). The data from Ohio indi-
cates that it may take a very lone time to flush this

contamination from the ground-water system.

28
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~[40..CFR*26 24»(a)(21(1)1, PPG. ndustries, Inc 5 A8
JAELA 2 , ot

iy el

tions ofithé para ters-in.26

'agui er: upgradient;ofe he :
i '1ocated.w th drockiabruptly rises tie ab
lDowngradient wells are located in- the: uppermost.v le
‘ause of a heterogeneous mixture of. colluvial orf
' "the water yield of these

RN e T

e : __ an upgradient sampl .

was chosen in the v1cinity of the 1mpoundment ‘but not: directly 3owngradient
tof'p‘r'ovide ‘a ""repr,esentatriv_e. ‘background Igr_oundweter-'q_‘elir.y in the'uppermost S
' aquifer of interest. P GRS ; i F ;

_ : SectiOn 265 94 (a)(Z)(i also requires the operator: tolidentifyr
--for each monitoring ‘well any: parameters -whose’ concentratio 5hasfbee - (
‘exceed the interim primary drinking water standards. _These are as’ follows._f

A 3,.- st .,,‘

Reference Well No. GM-O -_No param ter exceeded th :

. %

b Peibahe ‘5Parameter ,W. Standard Concentration Found
‘ Well No. GM-1 Barium 55iﬁr,,_ i ‘ L aik J.Z'mgll :_ﬂf' -
G g SR cadmiwmny oo ERn0:0Lime/l .. 140,083 mg/1 A
A e e . Radium: | T.UlTE SR o 0 Ml 2 T 2 B pCci/1l B e
AR : Gross: Alpha" -+ .1.715 pCLSY doE 9 pci/1 B
[ 7 ' _ ' Gross Beta - . - .° .4 milli Rem/yr 43 % 9 pCi/1-

ey W, ~ Coliform Bacteria 1{1/100 ml R 1500/100 ml



Cadmlum :
--.TGross Beta
1--Coliform Bacteriai;

ZCadmiumnu- 0 01 mg/l

F Raddum, )k s S pCi/1
‘Gross - Alpha f,,= i3S peaf) s
‘Gross Beta- | 4 milli Rem/yr‘
'Coliform Bacteria 1/100 ml - ‘

'..-‘-.'

i n‘these wells so’ that'after pumping_ ut Fpe.'tan

EES ) e

0 thi'C&quy‘;

'51nc1ude a cadmiu"compound W
'impoundment problem.

““WEﬁ-CED;egm

Enclosure i ;

3 “heer. .

Brown/D. E. Shenefiel
- Drum %35 ﬁ,_;: R L b R R
. Osheka. S e 8 Ty

c-.::mo

T - :
P, R. Samelson _ SO T o R o
1L _ " F. w. Steinberg _ . : St
: R. F. Mitchell S T e

File //0/.d . ' ek o .
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e, Natrium Plant
Chemicat Dmsion U.S.

May 12, 1982

-CERTIFIED HAIL
RETURN RECEIPT REQUESTED

_Regional Administrator > :
N1 S.~Environmental Protection Agency
?nﬁRegion EEL5G y Be ok
':Sixth and Walnut Streets : ”:?59
Ay -,Philadelphia, PA 19106 :

55 i;c:? is reporting the concenttation of
U(b) (1) for’ its second quarterlyﬁeampling
t “the" menpury.impoundment facility: »Thisia

Aot D e in

ipm'—west Virginia, plant of PPG Industries, Ihc.,rr

e V-Inc., is aware of the delayed’ compliance ates for the
fitét_two quartetly samplings,’ "(FR 47, No.. 36, p.. 7841, ‘Februar 23,-1982), but.
the' second quarterly ‘sampling showed a few parameters above. the: meximum levels e
Iisted for Interim Primary. Drinking Water Stapdards. _The: first quarterly

F;eport filed January. 18, 1982, included’ ‘results from the three &owngradient
wells (No. GM-1, GM-2, and GM-6) and-a’ ‘reference well . (No.. GM=0)+" ‘The results
ﬁrdm“these;same wells for‘the’second quarter are attached..x g 'f, a8 A

:,.,

ffIﬁe ?ells.and parameters:in exeess'pf standards are as follows. %

Q?Qﬁ -CE‘;‘Concentration Found

fi- . - Parameter e :fStaﬂaefd}f” i 2nd Qtr. (1st Qtr_l
% Barium S ? R el ; 1 el LY
o Cadmium " 0:01 mg/L T s E O 026. mg/1 (0.083)

. Coliform Bacteria '1/100 ml.- - _;frff<20[lQOAml_(}500) :
b33Y Cadmium i IOICRCIPRY 7ol " ME " 0.036 mg/1 (0.043)
i Coliform Bacteria ' ©1/100 ml - <5/l00'm1 (500)
i Coliform Bacteria ~  1/100ml  _ <20/100 ml (54000)
mf -
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[NDUSTRES

PPG INDUSTRIES, INC./BOX 191/NEW MARTINSVILLE, WEST VIRGINIA 26155/ARE}

Natrium Plant
Industrial Chemical Division — U.S.

August 6, 1982

Regional Administrator

U.S. Environmental Protection Agency
Region III

Sixth and-Walnut Streets
Philadelphia, PA 19106

Dear Sir:

As required by the Resource Conservation and
Recovery Act of 1976, PPG Industries, Inc., is
reporting the concentrations of the parameters in
40 CFR 265.92(b)(l) for its third quarterly sampling
of the groundwater monltoring wells at the mercury
impoundment facility. This active facility is
located at the Natrium, West Virginia, plant of
PPG’Tndustries; Inc., EPA I.D. No. WVD 004336343.

The third quarterly sampling showed no param-
eter exceeding the Interim Primary Drinking Water
Standards which would be attributed to the impound-
ment. Coliform bacteria counts continue to decrease.
The lead parameter value in Well GM-1 appears to be
suspect basis previous sampling and the other wells.:
Low levels of arsenic and cadmium continue to be
found and may be related to turbidity stirred up by
sampling.

The wells and parameters in excess of standards
are as follows:

Well : . : Concentration
No. Parameter Standard ! Found
GM-1 Arsenic 0.05 mg/1 -054 mg/1
Cadmium 0.01 mg/1 .063 mg/1
Lead 0.05 mg/1 -736 mg/1
GM-2 Cadmium ' 0.01 mg/1 0.03 mg/1
Coliform Bacteria 1/100 ml <5/100 ml
GM-6 Coliform Bacteria 1/100 ml <5/100 ml



Regional Administrator August 6, 1982
u.S. EPA, Region III Page 2

‘The reference well, GM-0, had no parameter exceeding
the standards. Results from the third quarterly
sampling are attached.

1f further information is needed, please con~
tact me at this location.

gincerely yourss

1 B PPG INDUSTRIES, INC.

Warren E. Dean
. ' Technical ManagerT

WED-CED:egm
Enclosure

becc: T. G- Brown/D. E. Shenefiel
y. A. Clapperton
c. E. Drum
R. F. Mitchell

_ : J. W. Osheka

v R. J. Samelson

' F. W. Steinberg

File 1101.1
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‘“USTRES Izh

PPG INDUSTRIES, INC./BOX 191/NEW MARTINSVILLE, WEST VIRGINIA '

Natrium Plant
Industrial Chemical Division — U.S.

November 22, 1982

Regional Administrator

U.S. Environmental Protection Agency
Region III

Sixth and Walnut Streets
Philadelphia, PA 19106

Dear Sir:

As required by the Resource Conservation and
Recovery Act of 1976, PPG Industries, Inc., is
reporting the concentrations of the parameters in
40'CFR 265.92(b) (1) for its fourth quarterly ; -
sampling of the groundwater monitorifg wells at the
mercury impoundment ‘facility. This active facilicy
is located at the Natrium, West Virginia, plant of
PPG Industries, Inc., EPA I.D. No. WVD_004336343}

The fourth quarterly sampling showed no param-
eters exceeding the Interim Primary Drinklng Water
Standards which would indicate impoundment leakage.
The reference well GM-0, and downgradient well,
GM-2, had no parameter. exceedlng the standards.

The number of values exceeding the Interim Primary
Drinking Water Standards continues to decrease with
each sampling with only arsenic in well GM-1
repeating from the last sampling. It is felt that
this parameter is affected by fine sediment picked
up in sampling this low yield well.

The wells and parameters in excess of standards o
are. as follows: - ;
|

Well : . ’ wr Do C0qcentration‘
No. Parameter Standard Found
GM-1 Arsenic 0.05 mg/1 0.095 mg/1
Barium 1.0 mg/1 1.40 mg/1
Coliform Bacteria 1/100 ml 60/100 ml

CM-6 Lead 0.05 mg/1 0.240 mg/l



@ . @

Regionél-Administrator November 22, 1982
U.S. EPA, Region III ' ‘Page 2

Results of the fourth quarterly sampling are
attached. If further information 1is needed, please
contact me at this location. '

Sincerely yours,

PPG INDUSTRIES, INC.
Natrium Plant

(lier £ 2

‘' Warren E. Dean
Technical Manager

WED-CED:egm

. _Enclosure

B i T ———

~beec: T. G. Brown/D. E. Shenefiel-
R & D. C. Cannon ' R
J. A. Clapperton
C. E. Drum
R. F. Mitchell : ‘
R. J. Samelson/A. J. Tolmsoff
File 1101.1
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bee: T.@ Brown/D. E. Shenefiel
D. ¥ Cannon
J. A. Clapperton
C. E. Drum
b R. F. Mitchell
i e 13 - R. Samelson/A. Tolmsoff/J. Oshek:
INDUSTRIES | File 1077.6 '
File 1101.2

PPG INDUSTRIES, INC./BOX 191/NEW MARTINSVILLE, WEST VIRGINIA 26155/AREA 304/455.2200

Natrium Plant
lndustrial Chemical Division - U5,

February 25, 1983

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Regional Administrator
U.S. Environmental Protection Agency’
Region III ;
_Sixth -and -Walnut Streets
.Philadelphia, PA 19106

;“éfbéafis;;:

4 i PPG Industries, Inc., is submitting the ré§u1€§?57*
of its first year groundwater monitoring for 187 “awme
-active surface impoundment, EPA I.D. No. WVD 004336343,

- at Naﬁf;um,:Wést Virginia, for the parametefs?inﬁ{
. 265.92°(b) (3) as required by 265.94 (a)(2) (ii).- °

! Groundwater ‘surface elevations [265.94 (a) (2) (111)]
- are reported also. SR 28 S

. "The four ﬁuaftérly reports for the parameters
in 265.92 (b) (1) as required by 265.94 (a) (2) (1)
were submitted Previously. ‘ : -

'1If further information ig réquired; please
~.contact me at this location, or by telephone
(304) 455-2200, extension 3291, : :
i * - . - ‘ '

Sincerely yours,

(i E i

Warren E. Dean
- Technical Manager

WED-CED:egm
Enciqsures
ees “Mrs D. ¥. Robinson, Chief

Divisio@ of Water Resources
Department of Natural Resources
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1.0 Introduction

Section 265.92 of the U. S. Environmental Protection
Agency Interim Status Standards for Owners and Operators of
Hazardous Waste Treatment, Storage, and Disposal Facilities
(FR 45:98, 33239), requires hazardous-waste facilities to
undertake a ground-water monitoring program at all facilities
being operated under "Interim Status". The requirement
includes the installation of monitor wells, sampling of
these wells, analysis of the water samples for selected

water—-quality parameters, and evaluation of the collected
data.

To comply with these requirements at the PPG Industries,
Natrium Plant, a monitoring network has been defined based
upon data contained in the report, "Evaluation of Ground-Water
Quality Impacts at the PPG Mercury Pond, Natrium, West Virginia".
Additionally, this "Sampling and Analysis Plan" has been pre-
pared to delineate sampling frequency and methods, and chemical
parameters and analytical methods. A companion document, the
"Ground-Water Quality Assessment Plan Outline" has been pre-
pared to delineate data evaluation procedures, reporting
requirements, and development of a detailed Ground-Water Quality
Assessment Plan, if needed.

2.0 Sample Collection, Preservation, and Shipment

2.1 Freguency of Sample Collection

Table 2.1 presents 44 ground-water quality para-

meters which must be monitored at the mercury pond

site on a quarterly basis during the first year of
monitoring. The table includes all parameters

Tequired by EPA in Section 265.92 in addition to I s
ground-water quality parameters suggested by the
consultant. A map of the mercury pond site
showing monitor well locations is presented in
Figure 1. Monitor wells GM-1, GM-2, GM-6, and the
PPG water-supply well will be sampled to determine
the quality of ground water in the regional Ohio
River alluvial aquifer.

2.2 Equipment

Sampling equipment needed for collecting representa-

tive samples of ground water are presented below.

1) 100-ft fiberglass or plastic measuring tape with
weighted bottom (or) water level indicator ("m-
scope") consisting of an ammeter, electrode and
100-ft cable;



’ 2) Several gallons of distilled water and wash bottle:
r 3) Clean rags;
4) Plastic sheeting or large size garbage bags;
l 5) Bottom filling PVC bailer and 120-ft nautical rope

(or) Middleburg pump;

6) Graduated bucket;
[ 7) 7 sample bottles per sampling point;

8) ©Sample bottle labels, water-proof marking pen;
9) pH meter;
10) Thermometer;
11) Specific conductivity meter;
12) Preservatives for water samples;
1 13) Field data forms, clipboard, pen; and
14) Optional: ice chest and ice or freezer packs.

2.3 Sample Collection Method

2.3.1 Procedures for Measuring Water Levels

a) Place plastic sheeting around well to
protect sampling equipment from potential
contamination.

s
lop

After unscrewing outer casing cap,

measure the depth to water in the well.

All measurements are made from top of

i metal casing. -

. Using the M-scope, drop the probe
down the center of the casing and
allow cord to go untangled down the
well. When ammeter indicates a
closed electrical circuit, determine
depth to water from top of outer metal
casing. Record depth to water on
field data form (Figure 2). Sub- L e
tract this value from elevation at
top of outer casing to find elevation _
of water level (see Figure 3 for eleva-
tion of top of casing). S

m,n-n-

(or)

. Using a fiberglass or plastic 100-ft
tape with sandpaper backing on first
five feet, drop weighted tape down
center of casing. After water is
encountered in well, record measurement
«of tape at top of casing, wind up tape
and record the measurement where tape
is wet. Subtract the "wet" measure-
ment from the "held" measurement to
determine the depth to water. Subtract
this value from the elevation at top of
outer casing to find elevation of water
level.



. The water level measurements must be
obtained at each sampling point every
time water samples are collected.

This information must be recorded and
sent to the EPA Regional Administrator
with the annual report (refer to the
Assessment Plan for further information
on reporting requirements).

c) Clean M-scope or tape bottom with dis-
tilled water and wipe dry with clean rag.

2.3.2 Procedures for Removing Standing Water in Wells
a) Remove at least one well volume of standing’
water using either the Middleburg pump or a

hand bailer.

. To find the volume of standing water in
the well, use the following calculation:

vV = nrzh
where V = volume (ft3)
mT = 3.14

r = radius of monitor well
casing (ft)

h = height or standing water
in well (ft)

. The height of standing water in the .
well is found by subtracting the depth
to water measurement from the total
depth of the well (refer to Figure 3
for depth of monitor wells) .

. It is generally recommended to remove
three to five well volumes of water
from the well to insure an accurate
sample of ground-water quality but
this may not be possible with the low
yielding wells surrounding the mercury
pond. At the least, the well should be
pumped or bailed to dryness before

*sampling. Use graduated bucket to
measure volume of work removed from
the well.

3



b)

. The "Procedures Manual for Ground
Water Monitoring at Solid Waste
Disposal Facilities", pp 220 to 270,
should be consulted for further in-
formation concerning the amount of
water to evacuate from the well,
types of pumps or bailers to use in
sampling ground water, and procedures
to follow for using pumps or bailers.
Another reference source is the U. S.
Geological Survey (USGS) publication,
"Guidelines for Collection and Field
Analysis of Ground-Water Samples for
Selected Unstable Constituents" pp 3
to 9.

Test each bailed portion of water or
portions of pumped water for pH,
temperature and specific conductance.
Record values and discard sample.

Clean bailer or pump with distilled
water before use in other wells to
prevent possible cross contamination

of ground water in the monitor wells.
If the organic parameters are a major
focus of concern, one should use teflon
bailers and wash with acetone or hexane
after sample collection.

2.3.3 Procedures for Sample Collection and Field
Analyses

l

b)

Allow well to recharge sufficiently to
obtain samples. In some wells, this may
require waiting a few minutes to a few
hours; in other wells recovery time may
be extremely slow and sampling may not
be possible until after 24 hours. If ;
the well is incapable of producing ~
sufficient water required for analyses,
composite sampling may be necessary
where small quantities of samples are
taken several days in a row.

Analyses of pH, temperature, and specific
conductance should be made in the field
at the time of sampling because these
parameters change rapidly and a labora-
tory analysis might not be representative
of the true ground-water quality. Remove
enough water from well to determine




temperature of water, specific conduc-
tivity, and pH. Record values on field
data sheet and discard water.

c) Rinse sample bottle with sampled ground
water except coliform bacteria sample
and the organic halogen/pesticides
sample bottle (refer to Table 2.3.3).

d) Transfer water from well sampling device
to sample bottles provided by the labora-
tory. Care should be taken not to agitate
sample in order to limit amount of added
oxygen to water sample. Minimize the
number of containers used in order to
limit the addition of outside contam-
inants. Sample bottles should be pre-
pared as specified by future EPA regqula-
tions, the 1974 EPA "Manual of Methods
for Chemical Analysis of Water and
Wastes" (EPA 625/6-74-0030, or as speci-
fied within this plan.

e) Table 2.3.3 lists seven bottles which
must be collected quarterly at each well
during the first monitor year. These
sample volumes may be increased as neces-
sary based on laboratory needs and future
EPA guidelines. The volumes listed below
are based upon several EPA publications
(EPA 625-16-74-003, EPA 600/4-76-049, and
EPA/530/SW-611), and on the consultant's
best judgement which is based upon pub-
lications and verbal communications with

~ EPA support laboratories.

f) If there is insufficient water in the
well to supply the necessary volumes
for samples specified above, the sample
collector should fill up as many bottles
as possible, preserve and label as re-
guired, and continue sampling daily
until the remaining bottles are filled.
Table 2.3.4 provides data on maximum
sample holding time for the ground-water
quality parameters.

Procedures for Sample Preservation and Shipment
Many chemical parameters are unstable in

water and may change drastically before
analysis if the sample is not "fixed" or
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preserved at the time of sampling.
Table 2.3.4 presents information on
methods of preservation and this table
should be used in conjunction with the
information on Table 2.3.3. The pro-
cedures for sample preservation and
shipment are outlined below.

a) Add appropriate preservatives to
sample bottles as listed on
Table 2.3.4.

b) Seal sample bottle caps and label
bottle. Labels should show sample
number, date, sample source, pre-
servative added, if any, and analysis
to be performed. Refer to sample
bottle tags in Figure 4.

c) Enter all pertinent information on
field data sheets and chain of
custody form.

d) Transfer samples to ice chest for
shipment to laboratory.

e) Clean all equipment with distilled
water and wipe with clean rags.
Proceed to next sampling point.

f) Shipment of samples to laboratories
to perform analyses outside PPG's
capabilities should be performed
with as few transfers as possible.
All samples must remain cooled at
4°C during shipment. Additional
information concerning sampling can
be found in EPA 600/4-76-049, "Hand-
book for Sampling and Sample Preser-
vation of Water and Waste Water".

3.0 Laboratory Analysis of Samples

During the first monitor year, PPG must sample ground
water at the mercury pond site on a quarterly basis and
perform laboratory analyses for the 44 parameters listed in
Table 3.0. This table provides the currently accepted
analytical procedures for each water quality parameter. The
appropriate reference sources are listed on the- table for
detailed information related to the laboratory procedures.
Appendix I and II provide methods of analysis for total
organic halide and total organic carbon.
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If no ground-water contamination is found during the
first monitor year, PPG must collect ground-water samples
during the second and subsequent years on an annual and
semi-annual basis. Table 2.1 presents the list of ground-
water quality parameters and the frequency of sample
collection. Additional information is contained in the
monitoring plan. The EPA Environmental Monitoring and
Support Laboratory in Cincinnati, Ohio or EPA Region III
should be contacted concerning specific guestions on
analytical procedures, quality control, and frequency of
sampling should the references mentioned above not provide
adequate information to laboratory personnel.

4.0 Chain of Custody

PPG must demonstrate the reliability of data by proving
the chain of possession and custody of any ground-water
samples collected at the mercury pond site. There are two
steps in the chain of custody procedure; 1) the transfer of
bulk samples to outside laboratories. 1In general, a sample
is in custody if it is in someone's actual physical posses-
sion, in view after being in physical possession, or in
physical possession and locked up. Figure 5 presents a
sample chain of custody record form to be used when trans-
ferring bulk samples to a laboratory. PPG personnel should
consult EPA-600/4-76-049 "Handbook for Sampling and Sample
Preservation of Water andd Wastewater" or the EPA Region III
personnel for specific questions concerning chain of custody
requirements. At the time of report preparation, no specific
steps or procedures have been required by EPA for chain of
custody control. A general practice of minimal transfers of
sample bottles and good record keeping should provide ade-
quate chain of custody control.
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TABLE 2.3.3: LIST OF SAMPLE BOTTLE SIZE AND SAMPLE PRESERVATION

(1) Use a 500 ml clean plastlc or glass sample bottle for the following
parameters:

PH (laboratory)1

specific conductance (laboratory)!
chloride?

iron?

sul fate?

fluoride?

turbidity?

alkallnlty (as HCO; and CaCO3)
ca1c1um

color"

mercury, dissolved"

potassium"

total dissolved solids"

Cool bottle at 4%c.

(2) Use a 500 ml clean glass sample bottle washed with nitric acid for the
following parameters:
manganese?
sodium?
arsenic
barium?
cadmium
chromium, hexavalent" and total?
lead?
mercury, total?
selenium?
silver?
i e - . COPPRT Y
magnesium
zinc"

3

3

y

Acidify samples with HNO3 to pH <2; cool at 4%C. all metals are total
metals unless otherwise specified.
(3) Use a 500 ml clean glass sample bottle for the following parameters:

total organic carbon'
nitrate (as N)?

Acidify sample with H;S0, to pH <2; cool at 4%.

11
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(4) Use a 500 ml clean glass sample bottle for:

phenols?

Acidify with H3PO, to pH <4; cool at 4°C.

(5) Use a 500 ml clean, glass sample bottle, solvent washed, with teflon-

lined caps for the following parameters:

total organic halogen!
endrin?

lindane?
methoxychlor 3
toxaphene?

2,4-p°

2,4,5-TP Silvex?

DO NOT RINSE SAMPLE BOTTLE WITH WATER SAMPLE BEFORE SAMPLING.

Cool bottles at 4°c.

(6) Use a 100 ml sterile glass sample bottle and sterile cap for:

coliform bacteria

Cool at 4°c.

(7) Use a 100 ml clean glass sample bottle cleaned with nitric acid and
rinsed with double distilled water for the following parameters:

radium?

gross alpha?
i R B o e TEOBE bota®

1Ground-Water Contamination Indicators

’Ground-wWater Quality Parameters

3Drinking Water Supply Parameters

*Additional Parameters Recommended by Consultant for First Year of

Monitoring

12
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EXPLANATION
!" ® GM-2  Monitor well and number

FIGURE 1: MONITOR WELL LOCATION MAP
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FIGURE 2. GROUND WATER SAMPLING DATA FORM

Date:

Spring/Well Number: Time: to
Sampled by: Weather:

AI

B.

GROUND-WATER ELEVATION

(1) Length of Tape Held (or) m-scope reading

at Top of Outer Casing:

(2) Length of Tape Wet:

(3) Depth to Water (1 minus 2):

(4) Depth to Well Bottom:

(5) Height to Water Column, h (4 minus 3):

WATER SAMPLING DATA

(1) Volume of water in well = g r2h = (3.14)(.083 ft)2 (h)

(2) Amount of water removed from well:

(3) Was well pumped dry?

FIELD ANALYSES AND REMARKS

(i) Téﬁpé;aéﬁfe:

(2) Specific Conductance:

(3) pH:

(4) Physical Appearance:

(5) Number & Type of Samples Collected:

(6) Remarks

22



4-inch-diameter steel casing
with cap

5._-_,-)—— B-inch-diameter borehoie

1

Cuttings

KL
[—————2-inch-diameter PVC casing

Grout

B

—tT—Bentonite piug

[

\“-é'—— Natural or artificial gravel pack

2-inch-diameter, 0.008- inch slot
PVC well screen

Gravel or grout plug

[ p— e

.'

’ 23

Total
Well Elevation* Depth*
Number (ft) (ft)
GM-1 693.10 99
GM-2 709.88 102
GM-6 696.90 78

* Measurement from top of outer
casing.

FIGURE 3: ELEVATION AND DEPTH OF MONITOR WELLS
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TOTAL ORGANIC HALIDE

( | Method 450.1

1. Scope and Application
1.1 This method is to be used for the determination of Total Organic
Halides as C1° by carbon adsorption, and requires that all
samples be run in duplicate. Under conditions of duplicate
analysis, the reliable 1imit of sensitivity is 5 ng/L. Organic

-halides as used in this method are defined as all organic speciés

containing chlorine, bromine and jodine that are adsorbed by
’ granular activated carbon under the conditions of the method.

Fluorine containing species are not determined by this method.

1.2 This is a microcoulometric-titration detection method applicable to
the determination of the compound class listed above in drinking

and ground waters, as provided under 40 CFR 265.92.

l 1.3 Any modification of this method, beyond those expressly permitted,
shall be considered as major modifications subject to application
—~—--=-—-and- approval of alternate test procedures under 40 CFR 260.21.

1.4 This method is restricted to use by, or under the supervision pf,
analysts experienced.in-fhe operatfon of a pyro]ysis/microcolhmeter
and in the interpretation of the results. - 5w

2. Summary of Method '

2.1 A sample of water that has been protected against the loss of

volatiles by the elimination of headspace in the sampling

container, and is free of undissolved solids, is passed through a

column containing 40 mg of activated carbon. The column is washed



3.

to remove any trapped inorganic halides, and is then pyrolyzed to

convert the adsorbed organohalides to a titratable species that can

be measured by a microcoulometric detector.

Interferences

3.1 Method interferences may be caused by contaminants, reagents,
glassware, and other sample processing hardware. All of these
materials must be routinely demonstrated to be free from
interferences under the conditions of the analysis by running
method blanks.

3.1.1 Glassware must be scrupulously cleaned. Clean all glassware
as soon as possible after use by treating with chromate
cleaning solution. This should be followed by detergent
washing in hot water. Rinse with tap water and distilled
water, drain dry, and heat in a muffle furnace at 400°C
for 15 to 30 minutes. ‘Volumetric ware should not be heated
in a muffle furnace. Glassware should be sealed and stored

in a clean environment after drying and cooling, to prevent

- - omme—mee .~ o-@ny-accumulation of dust or other contaminants.

'3.1.2 The use of high purity reagents and gases help to minimize
interference probiems. .

3.2 Purity of the activated carbon must be verified defore use Only °
carbon samples which register less than 1000 ng/40 mg should be
used. The stock of activated carbon should be stored in its
granular form in a glass container with a Teflon seal. Exposure to
the air must be minimﬁzed, especially during and after milling and

sieving the activated carbon. No more than a two-week supply




{’ should be prepared in advance. Protect carbon at all times from

f all sources of halogenated organic vapors. Store prepared carbon

- and packed columns in glass containers with Teflon seals.

3.3 This method is applicable to samples whose inorganic-halide
concentration does not exceed the organic-halide concentration by
more than 20,000 times.

4. Safety

The toxicity or carcinogenicity of each reagent in this method has not

been precisely defined; however, each.chemical compound should be
, treated as a potential health hazard. From this viewpoint, exposure to

these chemicals must be reduced to the lowest possible level by whatever

RO s

means available. The laboratory is responsible for maintaining a
i current-awareness file of OSHA regulations regarding the safe handling
of the chemicals specified in this method. A reference file of
material-handling data sheets should also be made avaf]ab]e to all
l personnel involved in the chemical analysis.
| _5._ Apparatus and Materials (A1l specifications are suggested. Catalog
L numbers are included for illustration only).
5.1 Sampling equipment, for discrete or composite sampling
5.1.1 Grab-sample bottle - Amber glass, 250-mL, fitted with_ _
Teflon-lined caps. Foil may be substituted for Teflon if
the sample is not corrosive. If amber bottles are not
available, protect samples from light. The container must

be washed and mﬁff1ed at 400°C before use, to minimize

contamination.
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5.2 Adsorption System

8.2,1

B.2.2
5:2.3

5.2.4

9.2.5
Db

Dohrmann Adsorption Module (AD-2), or equivalent,
pressurized, sample and nitrate-wash reservoirs.

Adsorption columns - pyrex, 5 cm long X 6-mm OD X 2-mm ID.
Granular Activated Carbon (GAC) - F%Ttrasorb-dOO,
Calgon-APC, or equivalent, ground or milled, and screened to
a 100/200 mesh range. Upon combustion of 40 mg of GAC, the
apparent-halide background should be 1000-mg €1~

equivalent or less.

Cerafelt (available from Johns-Manville), or equivalent -
Form this material into plugs using a 2-mm ID
stainless-steel borer with ejection rod (avaiTab]é from
Dohrmann) to hold 40 mg of GAC in the adsorption columns.
CAUTION: Do not touch this material with your fingers.
Column holders (available from Dohrman).

Volumetric flasks - 100-mL, 50-mL.

A general schematic of the adsorption system is shown in

‘Figure 1.

5.3 Dohrmann microcoulometric-titration system (MCTS-20 or DX-20), or

'equiva1ent, containing the following components:

5.3.1
9432
§.3.3
5.3.4

- e

Boat sampler.

Pyrolysis furnace.
Microcoulometer with integrator.
Titration cell.

A general description of the analytical syétem is shown in

Figure 2.

5.4 Strip-Chart Recorder.
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Reagents

6.1
6.2
6.3

6.4
6.5
6.6
6.7

6.8

6.9

Sodium sulfite - 0.1 M, ACS reagent grade (12.6 g/L).

Nitric acid - concentrated.

Nitrate-Wash Solution (5000 mg NOE/L) - Prepare a nitrate;wash
solution by transferring approximately 8.2 gm of potassium nitrate
into a 1-Titre volumetric flask and diluting to volume with reagent
water.

Carbon dioxide - gas, 99.9% purity.

Oxygen - 99.9% purity.

Nitrogen - prepurified.

70% Acetic acid in water - Dilute 7 volumes of acetic acid with 3
volumes of water.

Trichlorophenol solution, stock (1 ul =10 pg €17) - Prepare a
stock solution by weighing ﬁ;curate]y 1.856 gm of trichlorophenol
into a 100-mL volumetric flask. Dilute to volume with methanol.

Trichlorophenol solution, calibration (1 uL = 500 ng C17) -

Dilute 5 mL of the trich]qropheno] stock solution to 100 mL with

. methanol.

6.10

Trichlorophenol standard, instrument-calibration - First, nitrate

wash a single column packed with 40 mg of activated carbon as

instructed for sample analysis, and then inject the coTﬁmn with-
10 uL of the calibration solution.

Trichlorophenol standard, adsorption-efficiency (100 pg C17/L) -
Prepare a adsorption-efficiency standard by injec;ing 10 ul of

stock solution into 1 liter of reagent water,

Reagent water - Reagent water is defined as a water in which an




8.

interferent is not observed at the method detection limit of each

parameter of interest.

6.13 Blank standard - The reagent water used to prepare the calibration

standard should be used as the blank standard.

Calibration

Tl

142

7.3

calibration-standard value. Repeat analysis of the

Check the adsorption efficiency of each newly-prepared batch of
carbon by analyzing 100 mL of the adsorption-efficiency standard,
in duplicate, along with duplicates of the blank standard. The net
recovery should be within 5% of the standard value.
Nitrate-wash blanks (Method B1énks) - Establish the repeatability
of the method background each day by first analyzing several
nitrate-wash blanks. Monitor this background by spacing nitrate-
wash blanks between each group of eight pyrolysis determinations.
7.2.1 The nitrate-wash blank values are obtained on single columns
packed with 40 mg of aﬁtivated carbon. Wash with the
nitrate solution as.instructed for sample analysis, and then
pyrolyze the carbon. _
Pyrolyze duplicate instrument-calibration standards and the blank
standard each day before beginning sample analysis. The net .

response to the calibration-standaﬁd should be within.3% of the

-— - = .

instrument-calibration standard after each group of eight pyrolysis
determinations, and before resuming sample analysis after cleaning

or reconditioning the titration cell or pyrolysis system.

Sample Preparation

8.1

Special care should be taken in the handling of the sample to



9.

8.2

8:3

minimize the loss of volatile organohalides. The adsorption
procedure should be performed simultaneously on duplicates.

Reduce residual chlorine by the addition of sulfite (1 mL of 0.1 M
per liter of sample). Addition of sulfite should be done‘at the
time of sampling if the analysis is meant to determine the TOX
concentration at the time of sampling. It should be recognized
that TOX may increase on storage of the sample. Samples should be
stored at 4°C without headspace.

Adjust pH of the sample to approximately 2 with concentrated HNO3

just prior to adding the sample to the reservoir.

Adsorption Procedure

9.1

9.2

9.3

Connect two columns in series, each containing 40 mg of
100/200-mesh activated carbon.

Fil1l the sample reservoir, and pass a metered amount of sample
through the activated-carbon columns at a rate of approximately

3 mL/min. NOTE: 100 mL of sample is the preferred volume for
concentrations of TOX between 5 and 500 ug/L; 50 mL for 501 to 1000
ug/L, and 25 mL for 1001 to 2000 ug/L.

Wash the columns-in-series with 2 mL of the 5000-mg/L nitratg
solution at a rate of aﬁproximate]j 2 mL/min to‘disp1ace inorggnic

chloride ions.

10. Pyrolysis Procedure

10.1 The contents of each column is pyrolyzed separately. After rinsing

with the nitrate solution, the columns should be protected frcm the
atmosphere and other sources of contamination until ready for

further analysis.
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1.

10.2 Pyrolysis of the sampie is accomplished in two stages. The
volatile components are pyrolyzed in a COz-rich atmosphere at a
Tow temperature to assure the conversion of brominated
trihalomethanes fo a titratable species. The less vo1ati{e
components are then pyrolyzed at a high temperature in an Oz-rich
atmosphere.

NOTE: The quartz sampling boat should have been previously muffled
at 800°C for at least 2 to 4 minutes és in a previous analysis,
and should be cleaned of any residue by vacuuming.

10.3 Transfer the contents of each column to the quartz boat for
individual analysis.

10.4 If the Dohrmann MC-1 is used for pyrolysis, manual instructions are
followed for gas flow regulation. If the MCT-20 is used, the
information on the diagram in Figure 3 is used for gas flow
regulation.

10.5 Position the sample for 2 minutes in the 200°C zone of the
pyrolysis tube. For the MCTS-20, the boat is positioned just
outside the furnace entrance.

10.6 After 2 minutes, advance the boat into the 800°C zone (center)‘of
the pyrolysis fu;nace. This second:and final stage of pyro]ygis
may require from 6 to 10 minutes to complete. ] T

Detection

The effluent gases are directly analyzed in the microcoulometric-titra-

tion cell. Carefully follow manual instructions for optimizing cell

performance. ' .
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Breakthrough

Because the background bias can be of such an unpredictable nature, it
can be especially difficult to recognize the extent of breakthrough of
organohalides from one column to another. All second-column
measurements for a properly operating system should not exceed
10-percent of the two-column total measurement. If the 10-percent
figure is exceeded, one of three events can have happened. Either the
first column was overloaded and a Tegitiméte measure of breakthrough_was
obtained - in which case taking a smaller sample may be necessary; or
channeling or some other failure occurred - in which case the sample may
need to be rerun; or a high, random, bias occurred and the result should
be rejected and the sample rerun. Because knowing which event has
occurred may not be possible, a sample analysis should be repeated often
enough to gain confidence in results. As a general rule, any analyses
that is rejected should be repeated whenever sample is available. 1In
the event that the second-column measurement is equal to or less than
the nitrate-wash blank value, the second-column value should be
disregarded.

Quality Control

13.1 .Before performing any analyses. the analyst must demonstrate the
ability to generate acceptable accuracy and pré&i%ion.ﬁitﬁ‘fhig'
procedure by the analysis of appropriate quality-control check
samples. |

13.2 The laboratory must develop and maintain a statement of method
accuracy for their laboratory. The laboratory should update the

accuracy statement regularly as new recovery measurements are made.
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14.

15.

18,

13.3 It is recommended that the laboratory adopt additional
quality-assurance practices for use with this method. The specific
practices that would be most productive will depend upon the needs
of the laboratory and the nature of the samples. Field dﬁp]icates
may be analyzed to monitor the precision of the sampling
technique. Whenever possible, the laboratory should perform
analysis of standard reference materials and participate in
relevant performance-evaluation studiés.

Calculations

0X as C1” is calculated using the following formula:

(Cl_ C3) ¥ (C2 -C
V

3 ) . ug/L Total Organic Halide

where:

(]
[]

1 =49 C17 on the first column in series

(]
"

o = Mg C1” on the second column in series

3 predetermined, daily, average, method-blank value

(]
]

(nitrate-wash blank for a 40-mg carbon column)
V = the sampie volume in L
Accuracy and Precision
These -procedures have been applied to a large number of drinking-wéter
samples. The results of these analysis are summarizéﬁ }n Tabléglfhéﬁd J
6
Reference
Dressman, R., Najar, G., Redzikowski, R., paper presented at fhe
Proceedings of the American Water Works Association Water Quality

Technology Conference, Philadelphia, Dec. 1979.
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TABLE I

PRECISION AND ACCURACY DATA FOR MODEL COMPOUNDS

Model Dose Dose Average Standard No. of
Compound ug/L as ug/L C1 % Recovery Deviation Replicates
CHCI3 g8 88 89 14 10
CHBrCT2 160 106 98 9 1
CHBrZC] 155 79 86 1 .13
CHBr3 160 67 111 8 11
Pentachlorophenol 120 80 ' 93 9 7

TABLE II
PRECISION DATA ON TAP WATER ANALYSIS
Avg. halide Standard No. of
Sample ug C1/L Deviation Replicates
A 7 4.3 8
B 94 7.0 6
c 191 -

6.1
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05/17/78
APPENDIX II
TOTAL ORGANIC CARBON, low level
(UV promoted, persulfate oxidaticn method)
STORET NO.

LOW LEVEL TOTAL

Scope and Application

1.1 This method covers the determinaticn of total organic carbon in
drinking water and other waters subject to the limitations in
1.3 and 5.1.

1.2 This instrument is designed for a two-step operation to dis-
tinguish between purgeable and nonpurgeable organic carbon.
These separate values are nct pertinent to this method.

1.3 This method is applicable cnly to that carbonacecus matter which
is either soluble or has a particle size of 0.2 mn or less.

1.4 The applicable range is from approximately 50 ug/l to 10 mg/l.
Higher concentrations may be determined by sample diluticn.

Surmmary of Method

A sample is ccmbined with 1 ml of acidified persulfata reagent
and placed in a sparger. The sample is purged with helium which
transfers inorganic CO2 and purgeable organics to a CCp scrub-
ber. The CO, is removed with at least 99.9% efficiency with a
2.5-minute purge. The purgeable organics proceed through a reduction
system where the gas stream is joined by hydrogen and passed over a
nickel catalyst which converts the purgeable organic carbon to
methane. The methane is measured by a flame ionization detector.

The detector signal is integrated and displayed as the concentration
of purgeable organic carbon.

The sample is then transferred to a quartz ultraviolet reaction
coil where the nonpurgeable organics are subjected to intense ultra-
violet illumination in the presence of the acidified persulfate
reagent. The nonpurgeables are converted to COp and transferred to
a second sparger where a helium purge transfers the CO2 to the
reduction system and into the detector. The signal is integrated,
added to the purgeable organic carbon value, and displayed as the
concentration of total orzanic carbon.
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Definitions

3.1. Total organic carbon measured by this procedure is the sum of

the purgeable organic carbon and the nonpurgzeable orzanic carbon
as defined in 3.2 and 3.3.

3.2 Purgeable organic carbon is the organic carbon matter that is
transferred to the gas phase when the sample is purged with
helium and which passes through the COz scrubber. The
definition is instrument condition dependent. :

3.3 Nonpurgeable organic carbon is defined as that which remains
after removal of the purgeable organic carbon from the sample
containing acidified persulfate reagent and which is converted
to COp under the instrument conditions.

3.4 The system blank is the value obtained in 8.2 for an irradiated,
recirculated reagent distilled water sample. ’

Sample Handling and Preservation

4.1 Sampling and storage of samples rust be done in glass bottles.
Caution: Do not leave any neadspace in the sample bottle as
this may contribute to loss of purgesable orgzganics.

4.2 Because of the possibility of oxidation or bacterial deccmpo-
sition of some components of agqueous samples, the lapse of time
between collection of samples and start of analysis should be
kept to a minimum. Also, samples should be kept cool (uec)
and protected from sunlight and atmospneric oxygen.

4.3 When analysis cannot be performed within two hours from time of
sampling, the sample should be acidified to pH 2 with
HpSOy. Note: HCl should not be used because it is
converted to chlorine during the analysis. This causes damage
to the instrument.

Interferences
5.1 If a sample is homogenized to reduce the size of the particulate
matter, the homogenizing may cause loss of purgeable orzganic
- carbon, thus yielding errcneously low results.
Apparatus
6.1 Apparatus for blending or homcgenizing samples: a household

blender or similar device that will reduce particles in the
sarple to less than 0.2 mm.
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6.2

6.3

Apparatus for Total Orgzanic Carbon: The essential components
for the apparatus used in this method are: A sparge assembly,
flow switching valves, a pyrolysis furnace, quartz ultraviolet
reactor coll, reducing column, flame ionization detector,
electrometer and integrator. This method is based on the
Dohrmann Envirotech DC-S54 Carbon Analyzer. OQOther instruments

having similar performance characteristics may be used.

Sampling Devices - Any apparatus that will reliably transfer 10
ml of sample to the sparger. A 50 ml glass syringe is recom-
mended when analyzing samples witn easily purgeable organiecs so
as to minimize losses.

Reagents

7.1

T3

7.4

7.5

7.6

Reagent Distilled Water: Distilled water used in preparation of
standards and for dilution of samples should be ultra-pure to
reduce the magnitude of the blank. Carbon dioxide-free, double
distilled water is recocmended. The water should be distilled
from permanganate or be cbtained from a system involving distil-
laticn and carben treatment. The reagent distilled water value
must be compared to a system blank determined on a recirculated
distilled water sample. The total crganic carbon value of the
reagent distilled water should be less than 60 ug/l. Purgeable
organic carzon values of the reagent distilled water should be
less than 4 ug/1l.

Potassium hydrogen phthalate, stock solutiocn, 500 mg carbon/
liter: Dissolve 1.063 g of potassium hydrogen phthalate
(Primary Standard Grade) in reagent distilled water (7.l1l) and
dilute to 1 liter.

Potassium hydrogen phthalate (2 mg/l): Pipet 4 ml of potassium
hydrogen phthalate stock solution (7.2) into a one liter volu-

metric flask and dilute to the mark with reagent distilled water
& :

Potassium hydrogen phthalate (5 mg/l): Pipet 1 ml of potassium
hydrogen phthalate stock solution (7.2) into a 100 ml volumetric
flask and dilute to the mark with reagent distilled water (7.1).

Potassium hydrogen phthalate (10 mg/l): Pipet 2 ml of potassium
hydrogen phthalate stock solution (7.2) into a 100 ml volumetric
flask and dilute to the mark with reagent distilled water (7.1).

Acidified Persulfate Reagent - Place 100 ml of reagent distilled
water (7.1) in a container. Add § g of potassium persulfate.
Add 5 g (3 ml) of concentrated (85%) phospnoric acid.
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7.7

7.8

Carbonate-bicarbonate, stock solution, 1000 mg carbon/liter:
Place 0.3500 g of sodium bicarbonate and 0.4413 g of sodiurm
carbonate in a 100 ml volumetric flask. Dissolve with reagant
distilled water (7.1) and dilute to the mark.

Carbonate-bicarbonate, standard solution 50 mg/l: ?Place S5 ml of
the carbonate-bicarbonate stock solution in a 100 ml volumetric
flask and dilute to the mark with reagent distilled water (7.1).

Procedure

8:1

8.2

8.3

8.4

Allow at least 30 minutes warm-up time. Leave instrurment
console on continuously when in daily use, excent for the ultr
violet light source, which should be turned off when not in us
for more than a few nours.

a=
2

Adjust all gas flows, temperatures and cycle times to manu-
facturer's specifications. Perform the "System Cleanup and
Calibraticn" procedure in the manufacturer's specifications each
day. HKecirculate 2 sample of irradiated distilled water until
two ccnsecutive readings within 10% of each other are obtained.
Record the last value for the system 5lank. This value is a
function of the total instrument cperation and snould not vary
significantly from prewviocus runs. Reascns for sigznificant
changes in the value should be identified.

Check the effectiveness of the CO» scrubber by anzlyzing the
carbonate-bicarbonate standard solution (7.8). Add 1 ml of
acidified persulfate reagent (7.6) to 50 ml of the solution.
Transfer 10 ml of the solution-with-reagent to the first sparger
and start the analysis cycle. No response, or a very minor
reading, should be obtained from this solution.

Add 1 ml of acidified persulfate reagent (7.6) %o 50 ml of
reagent distilled water (7.1) blank, standards 7.3, 7.4, and 7.5
and the samples. E

8.5.1 Run the reagent distilled water (7.1) and 5.0 mg/l
standard (7.4):

Transfer 10 ml of the solution-with-reagent to the
first sparger and start analyzer cycle

Ignore the meter reading for the first cycle

Transfer a second 10 ml of the solution-with-reagent
to the first sparger and start the analysis cycle



Record the meter reading (see 9.1) of the final carbon
value for each of the reagent distilled water (7.1)
[ and the standard (7.4).

If the meter reading is more than 25% above or below the
calculated value of standard 7.4, reanalyze the standard
and set the calibration within 25% (8.5.4), reanalyze the
system blank, and then begin 8.5.1 again. If the meter
reading (see 9.1) is within 25% of the calculated value,
continue to next step. The calculated value is defined
in 8.5.2.

8.5.2 Calculate the factor for the deviation of the instrument
reading (see 9.1) for the standard (7.4) from the calcu-

lated value by:
, ' standard reading - calculated value . FACTOR
. calculated value

! where the calculated value is that value obtained by

i using the weight of potassium hydrogen phthalatz and deces

not include the carbon contributed by the reagent dis-

tilled water (7.l1) with which it has been diluted. -

8.5.3 Calculate the adjusted reading by:

calculated value + (RDW -(FACTOR X RDW)) = ADJUSTED
READING.

. where RDW = mean reagent distilled water (7.1)

ad just the SPAN control to the ADJUSTED READING calcu-
lated in 8.5.3.

l value.
T 8.5.4 Push in CALIBRATE button after READY light comes on and

8.6 Analyze the standards 7.3 and 7.5 in order to check the linear-
ty of the instrument at least once each day:

Transfer 10 ml of the solution-with-reagent to the
= first sparger and start analyzer cycle

Ignore the meter reding for the first cycle

Transfer a ‘second 10 ml of the solution-with-reagent
to the first sparger and start the analyzer cycle




Record the meter reading (see 9.1) of the final carbon
value for each of the standards 7.3 and 7.5.

The range of concentration used for calibrating the instrument
and checking the lineararity of the instrument should be
ascertained from a knowledge of the range of concentrations
expected from the samples. Standards for lower ranges can be
prepared by diluting standards 7.2, 7.3, and T7.4.

8.7 Analyze the samples. Transfer 10 ml of sample with reagent to
the first sparger and start the analysis cycle.
Transfer 10 ml of the solution-with-reagzent to the firs:
sparger and start analyzer cycle
Ignore the meter reading for the first cycle
Transfer a second 10 ml of the solution-with-reagent to the
first sparger and start the aralyzer cycle
Record the meter reading (see 9.1) of the final carbon
value for each of the samples.
9. Czalculations
9.1 The values are read off the final digital readout in ug/l. The

system blank reading obtained in 8.2 must be subtracted from all
reagent distilled water, standard and sample readings.

10. Precision and Accuracy

10.1 In a single laboratory (MERL), using raw river water, centri-

10.2

fuged river water, drinking water, and the effluent from a
carbon column which had concentrations of 3.11, 3.10, 1.79, and
0.07 mg/l total organic carbon respectively, the standard
deviations from ten replicates were +0.13, +0.03, +0.02, and
+0.02 mg/1, respectively.

In a single laboratory (MERL), using potassium hydrogen
phthalate in distilled water at concentrations of 5.0 and 1.0
mg/l total organic carbon, recoveries were 80% and 91%, res-
pectively.
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* METHOD FOR CHLORINATED HYDROCARBONS IN WATER AND WASTEWATER

APOBANTE N1

A

1. Scope and Application

1.1  This method covers the determination of various organo-
} chlorine pesticides and heptachlor epoxide in water and
wastewater.

’ 1.2  The following pesticides may he determined individually by this

BT IR A R L AT i

method:
i
i Parameter Storet No.
Aldrin 39330
BHC _—— =
- Captan 39640
. Chlordane 39350
i DDD 39360
. DDE 39365
oDT 33370
l_ Dichloran _——
Dieldrin 39380
Endosulfan 39388
Endrin 39390
l_ Heptachlor 39410
Lindane 39782
Methoxychlor 39480
l_ Mirex 39755 -
PCNB 39029
Strohane ———
1- Toxaphens 39400
Trifluralin 39030
! 1.3 The following chlorinated organic compound may be determined

individually by this method:

i ol g

Compound Storet Nn.

Heptachlor epoxide S
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4 2. Summarv

¢ 2.1

The method offers several analytical alternatives, dependent on
the analyst's assessment of the nature and extent of interfer-
ences and/or the complexity of the pesticide mixtures founc.

. Specifically, the procedure describes the use of an effective
co-solvent for efficient sample extraction; provides, through
use of column chromatography and liquid-Tiquid partition,

methods for elimination of non-pesticide interferences and the

- pre-separation of pesticide mixtures. Identification is made
by selective gas chromatographic separations and may he corro-
borated through the use of two or more unlike columns.

Detection and measurement is accomplished hy electron capture,

N

microcoulometric or electrolytic conductivity gas chromato-

i~
L2

graphy. Results are reported in micrograms per liter.

/
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Confirmation of the identity of the compounds should be made by

tom
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GC-MS when a new or undefined samole type is being analyzed and

the concentration is adequate for such determination.

T ovh @m0

2.3 This method is recommended for use only by experienced pesti-
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cide analysts or under the close supervision of such qualified
persons.

Interferences

3.1 Solvents, reagents, glassware, and other sample processing

hardware may yield discrete artifacts and/or elevated

baselines, causing misinterpretation of gas chromatograms.

1 |
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( A1l of these materials must be demonstrated to be free from

i' interferences under the conditions of the analysis. Specific
selection of reagents and purification of solvents by distill-
ation in all-glass systems may be required. Refer to Appendix
1s

3.2 The interferences in industrial effluents are high and varied
and often pose great difficulty in obtaining accurate and
precise measurement of organochlorine pesticides’ Sample
clean-up procedures are generally required and may result in

. the loss of certain organochlorine pesticides. Therefore,

great care should be exercised in the selection and use of

methods for eliminating or minimizing interferences. It is not

possible to describe procedures for overcoming all of the
interferences that may be encountered in industrial effluents.

3.3 Polychlorinated Biphenyls (PCBs) - Special attention is called

[

to industrial plasticizers and hydraulic fluids such as the
PCBs, which are a potential source of interference in pesticide

“analysis. The presence of PCBs is indicated by a large number

of partially resolved or unresolved peaks which may occur

throughout the entire chromatogram. Particularly severe PCB

interference will require special separation procedures (1, 2).
3.4  Phthalate Esters - These compounds, widely used as

plasticizers, respond to the electron capture detector and are
= a source of interference in the determination of organochlorine

pesticides using this detector. Water leaches these materials

from plastics, such as polyethylene bottles and tygon tubing.
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3:9

The presence of phthalate esters is implicated in samples that

respond to electron capture but not to the microcoulometric or
electrolytic conductivity halogen detectors or to the flame
photometric detector.

Organophosphorus Pesticides - A number of organophosphorus
pesticides, such as those containing a nitro group, e.g., para-
thion, also respond to the electron capture detector and may
interfere with the determination of the organochlorine pesti-
cides.

Such compounds can be identified by their response to

the flame photometric detector (3).

4. Apparatus and Materials

! 4.1
4.2

l | 4.3

4.4

na-."‘" -n‘

‘-a,

Gas Chromatograph - Equipped with glass lined injection port.
Detector Options:

4.2.1 Electron Capture - Radioactive (tritium or nickel-63)
4.2.2 Microcoulometric Titration

4.2.3 Electrolytic Conductivity

Recorder - Potentiometric strip chart (10 in.) compatible with

"~ ~—the detector.

Gas Chromatographic Column Materials:

4.4.1 Tubing - Pyrex (180 cm long X 4 mm ID)

4.4.2 Glass Wool - Silanized

4.4.3 Solid Support - Gas-Chrom-Q (100-120 mesh)

4.4.4 Liquid Phases - Expressed as weight percent coated on

solid support.
4.4.4.1 0vV-1, 3% ;
4.4.4.2 0V-210, 5%
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4.6

4.7

4.8
4.9

4.10
4.1
4.12

Reagents, Solvents, and Standards

4.4.4.3 0V-17, 1.5% plus QF-1 or 0V-210, 1.95%

4.4.4.4 QF-1, 6% plus SE-30, 4%
Kuderna-Danish (K-D) Glassware
4.5.1 Snyder Column - three-ball (macro) and two-ball

(micro)

4.5.2 Evaporative Flasks - 500 ml
4.5.3 Receiver Ampuls - 10 ml, graduated
4.5.4 Ampul Stoppers
Chromatographic Column - Chromaflex (400 mm long x 19 mm ID)
with coarse fritted plate on bottom and Teflon stopcock; 250-ml
reservoir bulb at top of column with flared out funnel shape at
top of bulb - a special order (Kontes K-420540- 9011).
Chromatographic Column - pyrex (approximately 400 mm long x 20
mm ID) with coarse fritted plate on bottom.
Micro Syringes - 10, 25, 50 and 100 ul.
Separatory funnels - 125 ml, 1000 m1 and 2000 ml1 with Teflon

stopcock.

T -

B1endé}”:‘H{§hm;peed, glass or stainless steel cup.

Graduated cylinders - 100 and 250 ml.

Florisil - PR Grade (60-100 mesh); purchase activated at
1250°F and store in the dark in glass containers with glass
stoppers or foil-lined screw caps. Before use, activate each
batch overnight at 130°C in foil-covered glass container.

Determine lauric-acid value (See Appendix II).

5:1

Sodium Chloride - (ACS) Saturated solution in distilled water
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(' 5.2

[ 5.3
5.4

5.5

-

5.6

l 9.7

(pre-rinse NaCl with hexane).
Sodium Hydroxide - (ACS) 10 N in distilled water.

Sodium Sulfate - (ACS) Granular, anhydrous (conditioned at 400

C for 4 hrs.).
Sulfuric Acid - (ACS) Mix equal volumes of conc. H,50, with
distilled water.

Diethyl Ether - Nanograde, redistilled in glass, if necessary.

5.5.1 Must be free of peroxides as indicated by EM Quant test
strips. (Test strips are available from EM Laboratories,
Inc., 500 Executive Blvd., Elmsford, N.Y. 10523.)

5.5.2 Procedures recommended for removal of peroxides are
Provided with the test strips.

Acetonitrile, Hexane, Methanol, Methylene Chloride, Petroleum

Ether (boiling range 30-60°¢C) - nanograde, redistill in glass

if necessary.

Pesticide Standards - Reference grade.

6. Calibration

| ! e
|
l
L
1

Gas chromatographic operating conditions are considered accept-
ab]e‘}f the response to dicapthon is at least 50% of full scale
when T 0.06 ng is injected for electron capture detection and
<100 ng is injected for microcoulometric or electrolytic
conductivity detection. For all quantitative measurements, the
detector must be operated within its linear response range and
the detector noise level should be less than 2% of full scale.

Standards are injected frequently as a check on the stability

of operating conditions. Gas chromatograms of severa] standard



i pesticides are shown in Figures 1, 2, 3 and 4 and provide
:K reference operating conditions for the four recommended columns.
i 6.3 The'e]ution order and retention ratios of various organo-

chlorine pesticides are provided in Table 1, as a quide.

7. Quality Control

7.1 Duplicate and spiked sample analyses are recommended as quality
control checks. Quality control charts (4) should be developed
and used as a check on the analytical system. Quality control

check samples and performance evaluation samples should be

. analyzed on a regular basis.
{ 7.2 Each time a set of samples is extracted, a method blank is

determined on a volume of distilled water equivalent to that

~ B,

used to dilute the sample.

Sample Preparation

8.1 The sample size taken for analysis is dependent on the type of
l sample and the sensitivity required for the purpose at hand.
I Background information on the pesticide levels previously
-~ - —detected at a-given sampling site will assist in determining
the sample size required, as well as the final volume to which

the extract needs to be concentrated. A l-liter sample is

FF

usually taken for drinking water and ambient water analysis to
provide a detection limit of 0.050to 0.100 Ma/1. One-hundred

milliliters is usually adequate to provide a detection 1limit of

1 ug/1 for industrial effluents.
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5 Table 1

RETENTION RATIOS OF VARIOUS ORGANOCHLORINE PESTICIDES RELATIVE TO ALDRIN
) 1.5% OV-17 6% QF-1
- Liqui? + 5% 3% +
Phase 1.95% QF-12 0V-210 ov-1 4% SE-30
Column Temp. 200 C 180 C 180 C 200 C
Argon/Methane :
Carrier Flow 60 m1/min 70 m1/min 70 m1/min 60 m1/min
Pesticide RR RR RR RR
1 Trifluralin 0.39 1.1 0.33 0.57
d =-BHC 0.54 0.64 0.35 0.49
PCNB 0.68 0.85 0.49 0.63
] Lindane 0.69 0.81 0.44 0.60
Dichloran 0.77 1.29 0.49 0.70
" Heptachlor 0.82 0.87 0.78 0.83
Y - Aldrin 1.00 1.00 1.00 1.00
g Heptachlor Epoxide 1.54 1.93 1.28 1.43
{ Endosulfan I 1.95 2.48 1.62 1.79
¥ p,p'-DDE 2,23 2.10 2.00 1.82
1 Dieldrin 2.40 3.00 1.93 2.12
. Captan - 2.59 4.09 1.22 1.94
. Endrin 2.93 3:56 2.18 2.42
1 o,p'-DDT 3 16 2.70 2.69 2.39
1 p,p'-DDD 3.48 3.75 2.61 2.55
_1_ Endosulfan II 3.59 4.59 2..25 272
: p,p'-DDT 4.18 4.07 3.50 3.12
3 Mirex 6.1 3.78 6.6 4.79
l_ Methoxychlor 7.6 6.5 5.7 4.60
i Aldrin :
! (Min. absolute) 3.5 2.6 4.0 5.6

1A11 columns glass, 180 cm x 4 mm ID, solid support Gas-Chrom Q (100/120
mesh)

20v-210 also may be used

- l_wu




8.2

8.1

9.2

g

9.4

Quantitatively transfer the proper aliquot of sample from the
sample container into a two-liter separatory funnel. If less

than 800 m1 is analyzed, dilute to one liter with interference

free distilled water.

Extraction

Add 60 m1 of 15% methylene chloride in hexane (v:v) to the
sample in the separatory funnel and shake vigorously for two
minutes.

Allow the mixed solvent to separate from the sample, then draw
the water into a one-liter Erlenmeyer flask. Pour the organic
layer into a 100 ml beaker and then pass it through a column
containing 3-4 inches of anhydrous sodium sulfate, and collect
it in a 500 m1 K-D flask equipped with a 10 m1 ampul. Return
the water phase to the separatory funnel. Rinse the Erlenmeyer
flask with a second 60-m1 volume of solvent; add the solvent to
the separatory funnel and complete the extraction procedure a

second time. Perform a third extraction in the same manner.

Concentrate the extract in the K-D evaporator on a hot water

bath.

Analyze by gas chromatography unless a need for cleanup is

indicated (See Section 10).

. Clean-up and Separation Procedures

10.1

Interferences in the form of distinct peaks and/or high back-
ground in the initial gas chromatographic analysis, as well as

the physical characteristics of the extract (color, cloudiness,

viscosity) and background knowledge of the sample will indicate

- - ——— B 1 o b 1 .0
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whether clean-up is required. When these interfere with

measurement of the pesticides, or affect column life or

detector sensitivity, proceed as directed below.

Acetonitrile Partition - This procedure is used to isolate fats

and oils from the sample extracts.

It should be noted that not

all pesticides are quantitatively recovered by this procedure.

The analyst must be aware of this and demonstrate the effj-

ciency of the partitioning for specific pesticides. A1l of thé

pesticides listed in Scope (1.2) with the exception of mirex

are efficiently recovered.

10.2.1

10.2.2

10.2.3

Quantitatively transfer the previously concentrated
extract to a 125-ml separatory funnel with enough
hexane to bring the final volume to 15 ml. Extract the
sample four times by shaking vigorously for one minute
with 30-m1 portions of hexane-saturated acetonitrile.
Combine and transfer the acetonitrile phases to a
one-liter separatory funnel and add 650 m] of distilled
water and 40 ml of saturated sodium chloride solution.
Mix thoroughly for 30-45 seconds. Extract with two
100-m1 pdrtions of hexane by vigorously shaking about
15 seconds.

Combine the hexane extracts in a one-liter separatory
funnel and wash with two 100-m1 portions of distilled
water. Discard the water layer and pour the hexane
]ayer‘through a 3-4 inch anhydrous sodium sulfate

column into a 500-m1 K-D flask equipped with a 10-ml
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_ 10.3:1
ﬂl' 10.3.2
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ampul. Rinse the separatory funnel and column with
three 10-m1 portions of hexane.

Concentrate the extracts to 6-10 ml in the K-D evapor-
ator in a hot water bath.

Analyze by gas chromatography unless a need for further

cleanup is indicated.

10.3 Florisil Column Adsorption Chromatography

Adjust the sample extract volume to 10 ml.

Place a charge of activated Florisil (weight determined
by lauric-acid value, see Appendix II) in a Chromaflex
column. After settling the Florisil by tapping the
column, add about one-half inch layer of anhydrous
granular sodium sulfate to the top.

Pre-elute the column, after cooling, with 50-60 ml of
petroleum ether. Discard the eluate and just prior to
exposure of the sulfate layer to air, quantitatively
transfer the sample extract into the column by
decaﬁtation and subsequent petroleum ether wash- ings.
Adjust the elution rate to about 5 ml per minute and,
separately, collect up to three eluates in 500-m1 K-D
flasks equipped with 10-m1 ampuls (see Eluate
Composition 10.4.). Perform the first elution with
200 m1 of 6% ethyl ether in petroleum ether, and the

second elution with 200 ml1 of 15% ethyl ether in
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10.4

petroleum ether. Perform the third elution with 200 ml
of 50% ethyl ether - petroleum ether and the fourth
elution with 200 m1 of 100% ethyl ether.

10.3.4 « Concentrate the eluates to 6-10 m1 in the K-D eva-
porator in a hot water bath.

10.3.5 Analyze by gas chromatography.

Eluate Composition - By using an equivalent quantity of any

batch of Florisil, as determined by its lauric acid value, the

pesticides will be separated into the eluates indicated below:

6% Eluate

Aldrin DT Mirex

BHC Heptachlor PCNB
Chlordane Heptachlor Epoxide Strobane
DDD Lindane Toxaphene
DDE Methoxychlor Trifluralin
15% Eluate 50% Eluate
Endosulfan 1 Endosulfan I1I
Endrin Captan

Dieldrin

Dichloran

Certain thiophosphate pesticides will occur in each of the
above_fractions as well as the 100% fraction. For additional

information regarding eluate composition, refer to the FDA

Pesticide Analytical Manual (5).

11. Calculation of Results

11.1

Determine the pesticide concentration by using the absolute
calibration procedure described below or the relative cali-

bration procedure described in Appendix III.



(1) Micrograms/liter = (A

)
(Vi) (vg)
A = ng standard

Standard area

Sample aliquot area

Volume of extract injected (u1)
Volume of total extract (ul)
Volume of water extracted (ml)

=< <<
n + -
wom uwn

12. Reporting Results

12.1 Report results in micrograms per liter without correction for
recovery data. When duplicate and spiked samples are ana-

lyzed, all data obtained should be reported.
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Quesntion 14

.' |f INTER-OFFICE CORRESPONDENCE

-
Date: March 20, 1984
From: C. J. Crawford
To: K. S. Walborn Location: Natrium Laboratory

Subject: Hg Pond RCRA Monitoring:
Analytical Methodology

The analytical protocol in support of groundwater testing for the mercury
pond RCRA monitoring is shown below. Generally the procedures used to
test the groundwater are those noted by Geraghty & Miller, Inc., in their

1981 report, "Sampling and Analysis Plan for the PPG Mercury Pond, Natrium,
West Virginia."

The Environmental Group in the Technical Department schedules and takes
the samples, then transports them to the Laboratory immediately after
sampling. The Laboratory adds preservatives if needed and tests for the
required parameters. Contract laboratories are used on occasion for some
tests. Record keeping is a function of the Technical Department.

The attached table shows the test parameters, the selected approved ana-
lytical procedure, and the testing laboratory which is in current use for
the mercury pond monitoring.

( C zuc" f/

/3. Craw
CJC/egm —

cc: F. Abraham
R. F. Mitchell
Laboratory File



Test Parameter

pH

Specific Conductance
TOC

TOX

Cl

S0y

Fe

Mn

Na

Phenol

§i0p

Alkalinity CaCOj
Alkalinity HCOj3
Color

TDS

Ca

Cu

K

Zn

Mg

Hg

Test Method
or

Page No.

239
275
ASTM-D-2579
450.1
29
277
200.1
200.1
2001
241
200.1
403
403
36
266
200.1
200.1
200.1
200.1
200.1
200.1
118

TABLE CODES

* Testing Laboratories

1) Natrium Plant Control Laboratory
2) Kemron, Williamstown, West Virginia

*% Source of Analytical Methods

Source#**
of

Method

!—‘&*b-ﬁ-bb-ﬁ*b—‘wa-ﬁ‘l—'bbb!—'l—‘U\NHH

1) Manual of Methods for Chemical Analysis of
Water and Wastes; EPA-625-1-6-74-003a

2)  ASTM-D-2579-;

3) 15th Edition Standard Methods

4) EPA-600/4-79-020-200.7 (Replace ICAP with DCAP)

5) EPA-600/4-79-020

Dorhmann DC-80 Instructions

Testing*

Laboratorz
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PPG Industries, Inc. One PPG Place Pittsburgh, Pennsylvania 15272

Law Department
Writer's Direct Dial No.: (412) 434-2406

May 2, 1984

Ralph Siskind, Esq.

U. S. Environmental Protection Agency
Region III

Sixth and Walnut Streets
Philadelphia, PA 19106

Dear Ralph:

At our meeting of April 2, 1984, PPG representatives expressed an inter-
est in settling the EPA RCRA complaint without a formal hearing. EPA
apparently shared this sentiment. Accordingly, at the end of that settle-
ment conference, PPG agreed to submit a number of documents which EPA
requested and to draft a proposed monitoring plan which would address the
questions of the upgradient and downgradient wells and the parameters to
be tested in view of the peculiar circumstances of PPG's mercury impound-
ment (e.g. erstwhile brine pond and lack of any water table upgradient).

It is still PPG's position that the enforcement action and the appurte-
nant fines are unwarranted. PPG made a good faith effort to comply with
the regulations and hired Geraghty and Miller in 1980 to take advantage
of that company's experience and expertise. PPG relied on the judgment
and report of Geraghty and Miller and selected what PPG considered a rea-
sonable monitoring program which complied with the RCRA requirements. As
you know, in our informal settlement conference, there was disagreement
even among EPA employees on the best location for an upgradient well. 1In
fact, three EPA employees suggested two different approaches to the prob-
lem and three different locations for an upgradient well. In view of
this, it is very difficult for PPGC to accept a fine on the location of
monitoring wells when the issue is so much one of judgment. This is espe~
cially true in light of PPG's having informed EPA of its use of the "ref-
erence" well in January of 1982, over two years before the complaint was
filed.

The other basis of the complaint, the failure to comply with procedural
notice requirements upon discovery of a statistically significant dif-
ference, was the subject of my letter to you dated April 3, 1984. At



Ralph Siskind, Esq. -2 - May 2, 1984

that time, I sent you a detailed assessment plan which documents the

basis of the final report submitted to EPA in December of 1983. The cita-
tion and fine are, in my opinion, the result of the unfortunate loss of
the final report by EPA. Thus, EPA and PPG had completely different

views on PPG's compliance with the regulations. I can understand EPA's
perception that PPG was taking no action, but now that EPA is aware of
what PPG and its consultant were doing, it should be willing to drop the
fine. To the extent that there was any procedural or technical noncompli-
ance, it was cured prior to the complaint's being filed.

A number of documents are included with this letter. These documents
fall into two categories:

A. Documents which reflect data or well logs which were requested
by EPA.

B. Documents which constitute a proposal for groundwater monitor-
ing put together by PPG to satisfy the concerns of EPA and the
state.

The documents in Section A, which are those requested by EPA at our meet-
ing, are as follows:

A-1 Core patterns for Brine Wells No. 1 and No. 2.
A-2 Organics and TOC analyses for mercury pond.
A-3 Analyses of perched water zones - Wells GM-3, GM-5 and GM-7.

A-4 Excerpted sections of plantwide Geraghty and Miller report
which discuss hydrologic conditions that might have an impact
on the mercury impoundment site.

Please keep in mind that PPG's willingness to take additional steps on
the monitoring does not constitute any admission that its current program
violates any federal or state regulations. As I told you in our settle-
ment conference, the RCRA groundwater program is an evolving program and
we have learned a good deal about the groundwater at Natrium since our
initial installation. The proposed program is submitted in the interest
of settling this claim and ending up with a monitoring system which is
acceptable to PPG, EPA and West Virginia. PPG will require the agreement
of both EPA and DNR to any consent decree or stipulation which results
from our efforts to settle this matter. The attached proposal consists
primarily of the following:

[ Installation of two additional topographically upgradient
wells in an attempt to discover a discrete section with
sufficient water yield for sampling. These two wells are
expected to be dry and unsuitable for monitoring, but will at
least provide assurance that no upgradient well is possible in
the immediate vicinity of the pond.



Ralph Siskind, Esq. -3 - May 2, 1984

(] Installation of one "upgradient" well to the north of the pond
which should contain groundwater in the same aquifer and
lithology as the downgradient wells, but which does not
actually pass under the impoundment. One of these three
upgradient will be selected for monitoring if yield and
conditions are satisfactory.

8 Installation of one downgradient well, essentially midway
between two of the existing three wells (GM-1 and GM-6). This
well will be completely screened in the aquifer/water table.

8 If perched water is discovered during the installation of the
deep downgradient well, a neighboring, shallow well shall be
installed and monitored for mercury and pH.

L All existing and active seeps will be monitored for mercury
and pH.
] With respect to the wells, rather than monitor for pH,

specific conductivity, TOX and TOC, PPG will monitor for
mercury and pH. Specific conductivity, TOX and TOC result in
false positives and should not be part of any monitoring
program.

The above points are presented in more detail in the attachments. I am
sending a copy of all of these documents to the West Virginia DNR and I
propose that a meeting of PPG, EPA and DNR be held in Charleston or
Philadelphia within the next two weeks to discuss this plan. Again, we

do not want to make any commitment on well location and monitoring parame-
ters until both agencies are in agreement. There is simply too much dif-
ference of opinion in this area for us to gamble that what is acceptable
to EPA will be acceptable to DNR.

Please call me if you have any questions. I suggest a meeting the week of
May 7 (with the exception of May 11). Please call me as soon as you have
a made a decision on your availability for such a meeting. I assume that
you will coordinate with West Virginia.

Sincerely yours,
P

e

vid C. Cannon, Jr.
Senior Attorney

DCC/eb
cc: Robert L. Jelaciec, DNR
Douglas Donor, EPA



INDEX

Documents requested by EPA

A-1. Core Patterns for Brine Wells No.l and No. 2.
A-2. Organics and TOC analyses for mercury pond.
A-3. Analyses of perched water zones - Wells GM-3, GM-5 and GM-7.

A-4. Excerpted sections of plantwide Geraghty and Miller report.

Proposed Groundwater Monitoring Plan
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Core Patterns for Brine Wells No. 1 and No. 2.
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Central wi,
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sn'r: mr w:rr VIRGINIA

DEPARTMENT OF MINES \

OIL. AND GAS DIVISION

WELL RECORD

oy

Permit No_ MARS-135 0Oil or Gas Well Salt
(XIND)
Pittsbur P
Company sburgh Plate Glase Company Casing and Used in Left in Flekne
Address_ New Martinsville, W. Ya. Tubing Drilling Well e
FarmDefense Plant Corporation  Acres 225
Location (waters)_E._bank of Ohio River near Proctor -
Well No__2 Elev.710,0 16 Kind of Packer
District__Franklin County___ Marshall 13
The surtace of tract is owned in fes by_Defense Plant Corp., MK 11=3/4 —_— ) 092 lsimsot
Address Washington, D.C. = s R=5/8 6,495 :
ineral rights are owned by 6% Depthset
‘ Address 538/18 -
Drilling commenced___Ogtober 3, 1942 K_Jv_-lff_ ﬁ, 859 | Pert. top_
Drilling completed____December 21, 1942 = 2 Perf.bottom
qLD,lT.B Shot. From To Liners Used___ Pl P .
'LL....‘ st . v
- ,.W‘xth S "_ Perf.bottom
»ﬂm Flow /10ths Water in v . 1 Inch i
: /10ths Mere. in Inch CASING CEMENTED.._L! _s1zE 8-5/8No. rtLQm_J .
Tirtne - CuFt. 121742
L!7.t>'t:kfPra-sm.u'*L lbs hrs. -
= : - 0 y
x_pd : T bbls.. 1st 24 hrs, COAL WAS ENCOUNTERED AT__242 yEEr O INCH:.
4 a;{'ge.h rater feet. faet —FEET INCHES. FEET INCHV
" Badt water. feet oy eToet FEET INCHES FEET. INCH™
e | o | T | e | e | Shn | B8 | meewm
Rotely” Teble 0 12.5
Clay” Soft '12.5 28
Sand & CGravel " 28 20
;;,;;:_a & Shells » - 80 242
:ﬁl - § 242 bz%'
. T 287
&ﬂb & Shell r 270 ‘370
[ Hard 370 )
&m & Shell b - 880 L 640
s
: - 640 700 -
. 100 809
gu.nd ' @y oF
Shale = 809 842
$and & Shell . o 860
le . . 880 920
dy Shale & : :
Llims " 920 946
&w Shale &
Send " 946 980
Hard Sandy R A
Shale & Lime " 930 1055
Sendy Lime " 1055 1075




A-2

Organics and TOC analyses and comparisons for mercury pond and
downgradient wells.

Purpose - To show that the impoundment is not the source of
organic contamination in monitoring wells.

Attached pages consist of the following:

[ ] Page 1 - Summary of TOC and TOX analyses performed in
late 1983 and early 1984.

[ Page 2 - Table 2 of Geraghty and Miller report (December,
1983) which contains results of analyses done on October
19 and October 27, 1983, samples. (Note that TOC and TOX
values in this table are contained in the Page 1
summary.)

[ ] Page 3 - Attachment III to state RCRA inspection report
dated November 29, 1983, which shows August 3, 1983,
analyses for downgradient wells GM-1 and GM-6. (Note that
TOC and TOX values in this table are contained in the Page
1 summary.)

[ ] Pages 4, 5 - March 26, 1984, analyses (of March 23, 1984,
samples) of organics in the mercury pond influent. (Note
that these values are contained in the Page 1 summary.)
As can be noted, the organics content was quite low for
this sample. The Laboratory was asked to look for the
particular organic component and when the component is
reported as less than ( ), it is an indication that none
could be found due to background level noise (below level
of detection).

Companion samples for the impoundment and the monitoring wells
were not available in many instances.

For TOC the samples for 8/3/83 were taken as parallel samples
during the DNR inspection (under EPA contract). The data for
the 10/19/83 and 10/27/83 samples were taken as part of the
Phase I water quality assessment at the PPG mercury pond to
explain the significant differences obtained under the RCRA
water monitoring program.

The Halo-Organic and Benzene analyses on the summary are from
two sources. The 8/3/83 figures are the results reported by
the EPA for the inspection mentioned earlier. The data for
3/23/84 were the results obtained by the Natrium Laboratorv for
comparison with monitoring well analysis.



SUMMARY

ToC

(Analysis in ppm)

8/3/83
Hg Pond --
GM-1 12
GM-2 --
GM-6 --

10/19/83

~ Lo &~
SN OO

Halo-Org & Benzene

(analysis in ppb)

Methylene Chloride
Trans-1,2-Dichloroethane
Chloroform
Cis-1,2-Dichloroethane
Carbon Tetrachloride
Benzene
Trichloroethane
1,1,2-Trichloroethane
Tetrachloroethane
Bromoform
l,4-Dichlorobenzene
1,2-Dichlorobenzene
l1,1-Dichloroethane
1,1,1-Trichloroethane
1,2-Dichloroethane
Monochlorobenzene
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
Hexachloroethane
1,2,4-Trichlorobenzene
1,2,3-Trichlorobenzene
Unknowns

Volatiles

Aromatics

ND = none detected
Analytical method on

10/27/83

LW oo w

Natrium

(S0 e Vo]

Mercury

8-3-83 EPA Pond

GM-1 GM-6 3/23/84
10 311.1 4
ND ND <1
.916 1.60 6
25.4 53.4 <1
L .27 L <1
4.10 140 20

10.7 24,2 3.0
1L:0 24.5 21,
28.9 26.0 3
3.40 5.91 <]
50 8.0 <10
10.1 157 <10
ND ND <1
.688 ND <1
25.4 53.4 <1l
ND ND <10
ND ND <10
ND ND <10
ND ND <10
ND ND <10
ND ND <10
<10

ND ND
ND ND

following laboratory report

A-2
PAGE \
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drent

oe
West Virginia
M P ilected on August 3, 1983

Chemical Analyses

(Analyses in mg/1 unless otherwise stated)

Sampling Point

Paraneter @0 GM-1 GM-6
TOC 2 12 N.T.F.
Chloride 27 27 N.T.F.
Sulfate 121 1 N.T.F.

*Phenolics 1 4 N.T.F.

*Arsenic {2 20 3
Lead ¢-01 .03 .04
Barium .06 L2 .24
Cadmium .001 .002 .003

*Mercury & 1 723 L. L

*Analyses in l;g/l
N.T.F. = Not Tested For

(Analyses in Pg/l)
Sampling Point

Field

Parameter Blank a0 GM-1 GM-6
Methylene Chloride N.D. 1.78 10 i |
1,2-Dichloroethene N.D. N.D. 25.4 53.4
1,1,1—'I‘richloroethane N.D. N.D. .688 N.D.
1,1,2-Trichloroethane N.D. N.D. 11.0 24.5
Bromoform N.D. N.D: 3.40 5.91
Tetrachloroethene N.D. 51.0 28.9 26.0
Chloroform N.D. N.D. .916 1.60
Carbon Tetrachloride N.D. N.D. 1.27 2.12
Trichloroethene N.D. 7.91 10.7 24.2
Benzene N.D. N.D. 4.10 7.0
1,4 Dichlorobenzene N.D. N.D. 5.0 8.0
1,2-Dichlorobenzene N.D. N.D. 10.1 157
Volatiles N.D. N.D. N.D. MN.D.
Arcmatics N.D. N.D. N.D. N.D.

N,D. = None Detected

23



PPG INDUSTRIES, INC.

Chemical Division — Natrium
LABORATORY DEPT.

7t

C  Rec'd.: "-’23"34 W.0. #__ 4TS5 RO
Type Sample: /Neyrcu r\/ ﬂanr/ i ﬁu& ”74_ /a0 Sample No.:

Submitted By: K Ll)a,/ bor‘n Dept.: Enviren Ma[

Report To: K, ch./borﬂ Date Reported: __ 3 —2 & —8“_#
Notebook No.: Lab {}/e ;. book 1499 Page No.: 58

Analysis Required: &
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i’ LABORATORY DEPT.

Date Rec'd.: 3 -23 —34‘ WOo.# (35320

L

L PPG INDUSTRIES, INC. & &
ra Chemical Division — Natrium

Sample: d Enguﬁvﬂ' H.O Sample No.: i

Submitted By: K . blja_‘ bo rmm Dept.: Envirerm w"a{

Report To: K UJoJ bo'rn Date Reported: 20 ‘-55[
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Perched zone water analyses (1981-1983).

@ Attached for perched zone Wells GM-5 and GM-7 - no water was

obtained at GM-3. Some of these analyses reflect testing for
background levels under RCRA.
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Chemical Division—HNETrium =
LABORATORY DePT. Well  No Gm-5
Jate Rec’d.: e Beel
E Samp[e; /L()aj}/z_. DQPT EH\/ -
ubmitted By:| Dorren
‘eport To: C.Dreinn DAaTe
f Nov [Mav [ so0 Nov | Agr Aug
ANALYSIS REQUIRED GUIDE LIMITS fyl 1991 | 1ag2 1952/ 19%2] 83 | $23
2 V| 2 2|7 R ne 2| ag vt |70 70
f: PH "6.5-8.5 1.9 x| vel2z 2202 n2l2. w7 2.2
- (Micro Mhoc) 130 720 7S 137| %S 79| 199 197
J Specirfic Conductance 25°C 720 1701 VX7 10p 22| 733 231175y 70| ¥ X80
3 0.9 11| £3 L2| 10 L2322 3,1 |56 52| e 4
4 TOoC mg/ g 0 g slpe n2l gy pulsg 3.0152 83|93 vy
120 86| 70 30 | 160 F0| 70 PO|léo nci
TOX M9/l 4x<HOol o 20| §o 20|s68 10| 30 110 lna 170!
A
|ex ma/ 8t /250 mg/2 39 72| 30| 35 | 4] | 35 | 29
fj.a ma/ 8l ¥250 mq/2 8l | e3|/54|¢o| S2|e1|SS
7 Fe ma/8 /.3 mg/2 <Ol wes| 4 | 29| 32 23] .2
Lo ; |
1Mn mg/8 ¥.05.-mg/2 O] net’ A | gl 6a | rg |
Na mg/ 8 519 | 46 36| 130| 4% | 49 “o
R anol mag/ £ 02| 02 |,006 |.063 | .02 |,007
Asp Mmg/2 *.05 mng/L15.ma/2 005| 01l] .005| ,007],805 005
- J
Barp mg/ 2 *l.ng/24+100mg/2L W10 HAS 1 413 A3 | 27 14
Cdr ma/f *.0lmg/24)l.mg/2 005 | 01 |.004]| ,659] .0} 001 |
|
i mg/ 4 *.05mg/245.mq/ 2 <.0l] ,0l| ,012| 021] ,01 {
o ol mg/s *.05mg/215.mgq/2 L00S| 09 | 006! .083| .020 0%
S m3/8 *.002mg/ 8+, 2mg/ 2 0005 ,001 |.00606 | ,0001| 0005 |.0002|.0002
Sem mg/8 *.010mg/24l.mq/ L 005 | ,605| o8 ,005| 005 e
Agp mg/ 9 *.05mg/245.mq/2 005 | ,0lo| , 04| oi1].010 i’
Nitrate (N) mg/% .10 mq/% 8| 5 | d2 ] 24 |
P ma/ sl *2.4 ma/? Tl L] / / !
. &
Endrin mag/8 *.0002 ma/L+.02 ma/a ,ooLiL ,600 2 .ogoz .ogoz ‘
Lindane Ma/s *.004 ma/2t.4 ma/t ool | ood | aun! osu f
Methoxychlor Mmag/% *.1 ng/L110 mg/2 D 35 ,éo:s' o 0 i )
| Toxavhene m g/!J *.005 mg/2+.5 mg/2 ,o"os .00 S| ,02-3' ,Q;g
:{2',4,0 ma/d *.1 mg/24+10 ma/2L Lol .ol i Y
i “ . < . . |
[. 23.7P Silvex mg/% *.01 mg/3¥l. mq/L o1 Sotl Soil Sl !

“ased on Primary Drinking Water Standards,

-‘52c;f'rnuscv-ib¢_d ,(L&.qléoﬂ..) 4/5/¢§‘/
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LABORATORY DePT. wWell  No GM- S ‘
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| ANALYSIS REQUIRED ' GUIDE LIMITS Wl 1991 | 1952 | 1952|1952 83 | 53

3!’.adium 226 pel/N 5. pCl/2 ] 1.3 ' G '} |

| Radiun 228 pCi /3l ' ! I K

Gross Alpha pci/o *2, pci/ L] £ 2. 1L % | <& 2

Gross Beta pci/f * dosedm-rem./yr. <3 1< 7 1< S

;'I\xrbiditv J.T.U.f*1 to 5 1Sco| 22o0| 140l 29 L ‘

| Colifom:- Bact. Colonies/100 *u. P, 4 cclonies fan 709| <20l &5 | <1 |

lahm.tv (as CaCOq] _g/L 235 | Sed 33| 29¢| 297 13| 32 !

Alkalinity as HCO3 mg/ U 2% 382 | 361 | 35c| 382 |39°% 1

Color APHA| Y15 S|125]| o | € )la & 1

TDS mg/ 3l /500 ma/2 33g | 4vz (4718|435 |43 |44 S | 433 |

~~ mg/ 5. QI nd | qeol 1SHl jod | 141 | 97 |
ma/ 8 /1 mg/2 <.l | 1| e0¥% 622l 03| 03| .01 l

K mg/ s 261 7.1 1.1 3.2] 220023 | 1.9 |

Zn mg/ ¢l ¥5 ma/ g .t 2] ¢ovd] 2.5 o il l

Mg ng/ 10.61 22,8 20,7] 30.1]22.71 2¢.,7} 22.5

v mg/ 9 075 |.0j0 |.p20| .010]| .02 |, 01 |
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Chemical Division — NeTrium

LABORATORY DePT. Well  No Gu-7

ite Rog’d . Sea fgﬁcﬂpﬂt
P mple:__Walen TePT. _ Enoy
bmitted By:JzC/ Ot
‘port To: Lk LT, TP PATe

ANALYSIS REQUIRED { GUIDE LIMITS 9/:/81 ;:,;;; Tr;z_ ‘f:’;;: ';a;uz (“?:1; !ﬁ;ga
PH 6.5-8.5 2x4 |7 ox|¢.§ K| Ux|¢.Fuxlc.s 4x Z:::

(Micro Mhoc) to1s 164 1930 790 T67 b R0 §46| 32 T3]
Speciric Conductance 25°C 1030 10| 770 %wq” A 203 22| g quyasoc{x
147 229 9.6 124 14 L3 AL 12|22 21| N nsl eSS &l

ToC mg/ ¢ V9.2 1631 ¢.9 ) 4> 13l | 2, 14 7.5 sl 6.2 Y
TOX Ag/8 39 |2zo yx|®yx zo‘(x Zot;x s?.,cx :2 ::
c1 mg/ %t ¥250 mq/2 75| 56| 39|35 | 39|45 |9
so, mg/ 8 ¥250 mg/2 4d | 34 | 20 | A8 | 4§ |37 |< 10
Fe mg/ 8 ¥.3 mg/2 g1 11Ss3lne| .9 |16 | .3 |5.9
Mn ma/g V.05.mg/2 0 f 2 T 1291 5 1.2 |29
Na mg/ 4 3 | cd | 41 | 130] So | 41 |17¢
Pl >l mg/ 0,018 ;01 |,00% | .co5| 01 |.613].00!
Asm Mmg/8 *.05 mg/L15.mg/ L 605 | ,009 ,o‘é:,s ,oés ,a:; 031
Barp ng/s| *1.mq/24100mg/2 9] 291 17 ] 06 | 28 .33
cdnp ma/sl *.0lmg/241.mq/ 019 | So1 | .003] Leod Lo 00 [
Cxr mg/ 8l *.05mg/245.mg/ 0!8 01 | 014 .c07] 01
Pk mg/% *.05mg/245.mg/2 0091 .0 | .e0T| 085|613 Relki
Hgp- mI/ 8 *.002mg/ 8t.2mg/ L 000 ,o0oll ,o002| 0001|0005 0002|0002
Serp ma/3l *.010mg/24l.mq/ 2L 205 ,065| ,005|,005] 005
Agp mg/z *.osﬁg)zts.mg/z-. Olol.el |.coMdl 005 .01
Nitrate (N) mg/ % .10 mg/2 - . Lo | ,1I -
P mg/ 8| *2.4 mg/% 3 % i ! /
Endrin g/ % *.0002 ng/2+.02 maf |, 0003 .coor|.coo2l . coz| ,0m2
Lindane mg/% *.004 mg/%t.4 mg/L 1000, 0001 .054 og#‘ .cé‘l
Methoxychloz Mmg/8 *.1 mg/ 2410 mg/2 L OO | ,003 | ,005] él_ _@?l
Toxaphene mg/8 *.005 mg/2%+.5 mg/2 0001]| ,00% LOOS .o(c;S 008
2,4.D Mg/ *.1 mg/21+10 mg/L 004] ,0l | 0! Jé .f?)
2. ,TP Silvex m.g_/'ﬁ *. 01 mg/4iL. mq/L . 004 13! .‘Sj ‘:1 Y,
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R O wWell  No

. LABORATORY DePT, GA1-7

‘e Rec’d.: S&C’. gﬂ-&éb
> mple:__Walen S TePT. Loy
>*mitted Byuéd. Donreon .
JortTo: Q > OMM ' PAaTe

ANALYSIS REQUIRED [ GUIDE LIMITS 9/-/81 ﬁ;‘;’; :A;grz_ .f;;:_ tt:;‘;_ ;Qgg ﬁ;g:
Radium 226 pci/el 5. pci/e AR IS,
Radium 228 pci/g _ AR AREYR TN ;( &1
Sross Alpha pCi/2 *2. pci/ <2 | 42 Z2lLnidd
3ross Beta pci/2l * dosedm-rem. /yr. 31828512 |23 | S
Turbidity _ J.T.U.f*1.4o 5 41 | 230|320 | <100l 200
coliform- Bact. Colonies/100 | *M.F. 4 colonies/ino 6490 | 2000 | < 20| ¢S | ¢S
g' inity (as CaCoO3) mg/ 4 29l | b2L| H22.| 39/ 22 | 415 | 625
xllﬁijit': as HCO3. mg/ 4] 4717 15 [ 4717 51 | 506 | 763
‘olor APHA| /15 5|1 %5 o & 30 o o
‘oS ma/ 8l V500 ma/2 S13 | e | 517 48l 520 | 547 | 250
‘a mg/ 5] G211 sz | 124 e g | 136 a9
'y mg/ 2 /1 mq/L N 033 ]|,0%2|.026]| ,010| 53]|.03]| .02
: mg/ s &4 149l el .1 o | 1.5 ]38

mg/pl /5 ma/e Ml <t ot 065 ,2 |e.1]¢.d

g : mg/y 15 ] %0 285123 § 23 2¢ | 24

' mg/ sl <ol | 013 ol .ol ol | Lol

ased on Primarv Dwinkino Water Standards, TaTmoscvibed K. toallors
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Hydrogeologic Conditions at the PPG Industries, Inc., Plant Site,
Natrium, West Virginia:

& Excerpt from Geraghty and Miller, Inc., Final Report, October
1982, containing pages 11-18, 22, 23, 25, 27-37, 38-45.

0 None of the attached material is considered confidential by
PPG.
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REGIONAL SETTING

Topography

Natrium is situated within the Ohio River Valley near
the base of the West Virginia Northern Panhandle. This area
is part of the Appalachian Plateau physiographic province
and, in general, can be described as a highly dissected
plateau or plain characterized by rugged topography, steep
slopes, and strong relief, with elevations ranging from
about 600 feet to more than 1600 feet above sea level.
Stream erosion and transport, in conjunction with weathering
and mass-wasting of slope materials, is largely responsible

for the existing topographic expression of this region.

The Ohio River generally constitutes the feature
of lowest elevation throughout the area and, thus, receives
virtually all of the natural drainage via tributaries,
surface runoff, overland flow, and groundwater discharge.
Surface drainage patterns in the region can best be de-
scribed as dendritic, where larger tributaries branch
irregularly and angularly into smaller tributaries, re-

sembling, in plan, the profile of a branching tree.

A notable exception to the rugged topography described

above occurs in areas adjacent to the Ohio River and some

11



of its major tributaries where the deposition of flood
plains and the carving of terraces into older and higher
glaciofluvial outwash has created relatively level or gently
inclined strips of land that tend to parallel the course of
the river. These land features, which are commonly referred
to as bottoms or bottomlands, are uéually best developed on
the inside of meanders (bends in a river) and fringe the
Ohio River on alternate sides throughout its length. Owing
to the flat-laying topography, the availability of water,
and the close proximity to a major waterway, bottomlands
along the Ohio have long been major centers of population

and industry in the State.

Climate

Climate of the area is typical of temperate continental
zones with warm summers and cold winters averaging 73°F
and 34°F, respectively. The mean annual temperature for

this area is about 53°F (Price, and others, 1956).

Precipitation is ample and fairly well distributed
throughout the year with maximum and minimum rainfall
occurring in summer and fall, respectively. Total annual

precipitation in the Ohio Valley increases from north

1.2
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to south. Normal precipitation for Wheeling is approxi-
mately 38 inches and for New Martinsville is about 44
inches. There are no available precipitation data for
Natrium; it is assumed that average precipitation at

the plant site ranges from 42 to 44 inches per year.

Rl B el Dl e

Geology

[ #eH

The Northern Panhandle region is wunderlain by Pale-

m
&

ozoic—-age sedimentary rocks consisting mainly of conglomer-

ates, sandstones, siltstones, shales, fresh-water and marine

limestones, and coals, and lesser amounts of chert, iron
ore, and rock salt or other evaporites. Coal deposits,
which mainly occur in Pennsylvanian-age and, to a lesser
extent, Permian-age rocks, have long been recognized as the

greatest mineral resource of the Ohio River Valley area.

Rock salt and natural brines of Silurian-age are of 1local
importance to PPG and other chemical industries for the
manufacture of chlorine, bleaches, soda ash, and caustic

soda.

In hilly, more elevated areas of the Panhandle, rock
units are generally overlain by a thin to moderately thick
layer of sedentary or residual soil that has been formed =

in place by the distintegration of underlaying rocks, and

13
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Geraghty & Miller, Inc.

by the accumulation of organic material. These soils
are usually relatively fertile and well drained and are
capable of supporting woodland, cropland, and pasture.
Oowing to the hilly topography characterizing these areas,

soils tend to be fairly susceptible to erosion.

In areas adjacent to the Ohio River, steep valley
walls with outcropping rocks of Pennsylvanian- and Permianf
. age give way rather abruptly to bottomland alluvial deposits
comprising flood-plain and river-terrace features. River
terraces generally represent Pleistocene-age glacial outwash
plains that have been carved into a stepped profile by the
downcutting Ohio River. These features are mainly composed
of sand and gravel and, in areas along the edges of the
valley, may be capped by colluvium (clay and rock fragments)
derived from highlands and valley walls. Lower river
terraces may, in some cases, also represent abandoned flood
plains constructed by the river during past, more elevated
regimens. Such deposits probably contain significantly
greater quantities of silt and clay than are found in

terraces formed primarily from glacial outwash.

In the Natrium area, three main terrace levels are

present with lower, middle, and upper terrace elevations

14
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Geraghty & Miller, Inc.

averaging 630, 660, and 690 feet above mean sea level,
respectively. The upper terrace is bounded on the east by a
steep valley wall that rises to an elevation of 1300 feet
within one mile. The lower extent of the upper terrace is
roughly delineated by West Virginia State Route 2, and the
lower boundary of the middle terrace is similarily defined
by the Baltimore and Ohio railroad. The lower-most terrace
face is bounded by the Ohio River. These terraces, with the
possible exception of the lower terrace, lie above the
highest expected flood stage of the Ohio River; the Ohio
River pool elevation in the Natrium area is about 620 to 624
feet above mean sea level and, as a result of downstream
locks and dams, tends to remain fairly constant throughout

high- and low-flow periods.

The higher river terraces are generally underlain by 90
to 110 feet of alluvium which lies unconformably upon
bedrock of Paleozoic-age. The bedrock materials slope from
the valley wall toward the Ohio River, probably reflecting
the configuration of the river valley prior to aggradation

by glacial outwash.

15
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Water Resources

The Ohio River represents the main body of surface
water in the area and, with respect to volume, constitutes
an almost unlimited supply. The quality of water from the
Ohio River 1is suitable for many industrial uses; however,
owing to the possible presence of undesirable chemical
constituents resulting from upstream operations, river water
would probably require some type of treatment before it
would be acceptable for most domestic purposes. Table 1
summarizes the water quality of the Ohio River at Newell
(north of Natrium) and Ravenswood (south of Natrium), West
Virginia, and of Fishing Creek at New Martinsville (south of

Natrium).

Groundwater constitutes a major source of water
supply in the Natrium area. The most important water-
bearing unit, the water-table aquifér, is comprised of the
sand and gravel alluvial materials of the Ohio River valley.
Yields from wells penetrating these sediments are reported
to range from 100 to 500 gallons per minute (gpm), and
natural water quality is generally good with total dissolved
solids concentrations of 500 mg/l1 or less; locally, water

may be hard and sulfurous (Price, and others, 1956). PPG is

16
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Table 1. Quality of Surface Water in the Ohio River Valley Near Natrium,
West Virginia (Doll, W. L., Meyer, G., and Archer, R. J.; 1963)
(All analyses are expressed in mg/1, except pH and specific
conductance, which are expressed in standard units).
Ohio River at Ohio River at Fishing Creek
Newell, W. Va. Ravenswood, W. Va. New Martinsville, W. Va.
PARAMETER (1960 mean) (1960 mean) (10/1/60)
Specific
Conductance 360 413 304
Total
issolved
lids 226 255 164
g.{ -— - 7-4
Calcium 32 39 26
Sodium 19 24 21
vagnesium 9.2 9.6 6.1
potassium 2.2 2.3 2.2
Total Iron - = 0.3
Manganese et - 0.28
Chloride 15 31 40
Bicarbonate 14 36 75
Sulfate 122 111 23
Nitrate 359 3.9 0.2
Fluoride 0.3 0.3 0.2
Silica T4 6.9 3.1
Total
Hardness
as CaCO3 225 245 118




Geraghty & Miller, Inc.

presently pumping about five million gpd from wells con-
structed into this aquifer.

The Paleozoic bedrock units, which underlay the sand

and gravel aquifer, are also capable of producing ground-

water. Because well yields are generally low and water

quality is often poor, these units have not been extensively

.developed as a groundwater supply in the Natrium area.

18
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Geraghty & Miller, Inc

Table 3. Results of Cation-Exchange Analyses
wWell Sampling Type of Cation Excharge
Number Depth (ft) Material Capacity (meg/100g)
MwW-9 10.0 = 11.5 Clay with pebbles 5
M9 60.0 - 61.5 Sand with a few 4
pebbles
MW—15 20.0 - 21.5 Silty clay 4
MW-15 50.0 = 5145 Sand with pebbles 6
MWw-18 15.0 — 16.5 Silty clay 7
Mw-18 40.0 - 41.5 Sand with pebbles 3
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Land surface

4-inch-diameter protective cover

Bentonite /Cement mix

8-inch-diameter borehole

Sand pack and formation cave-in

2-inch-diameter PVC casing

2-inch-diameter, 0.0l0-inch s{lot,
PVC well screen

Figure 4.

\——— PVC plug

Typical Monitor-Well Construction, PPG, Natrium,

West Virginia
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MONITOR DIMENSIONS, IN FEET
WELL
NUMBER A B c
MW-1 525 10.0 150
Mw-2 970 200 210
MW-3 500 300 60
MW-4 560 400 50
MW-5 405 32.0 60
MW-6 74.0 400 80
MW-7 830 400 170
MW-8 830 400 DD
MW-9 825 400 200
MW-10 900 200 200
MW-11 S00 300 170
MW-12 880 300 30
Mw-I13 840 300 200
MW-14 67.5 370 180
MW-15 69.5 400 100
MW-16 640 430 100
MW-IT 660 400 140
MW-18 645 400 100
MW-19 89.0 400 120
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Aguifer-Testing Program

On September 28 and 29, 1981, an aquifer-testing
program consisting of recovery and drawdown monitoring was
conducted in the northwest corner of the main plant site.
This program, which was aimed at better defining the
hydraulic properties of aquifer materials, utilized process
well 28 as a controlled pumping center and observation wells
28-AM, 28-BM, MW-7, and MW-8 as potentiometers for moni-

toring changes in water-level elevation (see Figure 5 for

approximate well locations).

For at least three days prior to the test, well
28 was continuously pumped at a rate ranging from 365
to 425 gpm. After taking preliminary water-level measure-
ments in the four observation wells to verify that ground-
water levels were not fluctuating, pumping of well 28 was
discontinued. The level of water in wells began to rise and
the rate of this recovery was measured periodically in the
four observation wells for the next 21 hours. Due to time
allotments for the test, it was not possible to allow water
levels to reach a non-fluctuating condition: however, when
the recovery test was stopped, water levels were rising at a
very slow rate. Pumping of well 28 was then resumed at an

average rate of 390 gpm, and water-level drawdown was

27
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Figure 5. Well Locations in the Aquifer-Testing Area at PPG,
Natrium, West Virginia :
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measured in the observation wells over the next seven hours.
At the end of seven hours, the water level in the 28-BM
observation well was still dropping slightly, but levels in

the other three observation wells appeared to be relatively

stable.

It should be noted that prior to and throughout the
aquifer-testing program, PPG supply wells 27, 33, and 55
were 1in continuous operation; these wells are situated
in relatively close proximity to well 28 (see Figure
5) and may have affected water levels in the observation
wells. This situation may have caused some anomalies 1in
drawdown and recovery data, particularly if the pumping

rates of nearby wells fluctuated significantly during the

testing period.

Recovery and drawdown data lfor observation wells
28-AM and 28-BM were graphically plotted as time versus
recovery and time versus drawdown relationships, and
the Jacobs method was used to calculate values of trans-
missivity (T) and storage coefficient (S) (Johnson Division,
1975). Data from obervation wells MW-7 and MW-8 were not
extensively evaluated due to a lack of sufficient water-

level response during Pumping and recovery. Recovery
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and drawdown data for the four observation wells are

presented in Appendix F.

The calculated transmissivity (T) of the aquifer, based
on recovery and drawdown data from the 28-BM well, was
fairly consistent at 80,400 gpd/ft and 93,600 gpd/ft,
respectively (see Figure 6); assuming a saturated aquifer
thickness (m) of about 40 feet, these wvalues correspond to a
hydraulic conductivity (K) of roughly 2175 gpd/ft2 (10-1
cm/sec). The storage coefficient (S) determined from
calculated T values is unrealistically high, 0.98 and 123,
respectively; typical S values for water—-table aquifers

range from 0.01 to 0.35. The high calculated S value

probably reflects aquifer recharge by the Ohio River.

Aquifer transmissivity (T) as determined from recovery
and drawdown data in the 28-AM well varied substantially at
111,735 gpd/ft and 27,934 gpd/ft, respectively. Owing
to the difference in calculated T value and uncertainties
as to what factors may have caused this variation, data
obtained from the 28-AM well are not considered valid will

not be discussed further.

It should be noted that in April 1962, Rawe Drilling

Company also conducted an aquifer test using well 28 andg

30



erutbata 3saM ‘wntajlen
'n3d ‘uoT3ledo0T Wd-8Z ‘B3ed UMOpMERAQ pUB Kiaao02y JO uotrjejuasaaday redtrydean -9 2anbrg

SILNNIW ‘Q3LHVLS ONIdWNd 3INIS 3WIL SILANIN ‘Q3ddOLS ONIdWN JINIS 3WIL
000! 001 ol 1 000I [ole]] ol 1 ;
R L T T 11 T LI T P TR €z R B B B T 5 L L S €2
, 2z - ; -zz
(ssajuoisuaw!Q) €212 S . (ssajuoisuawig) 860 =S
12 yct isg V2 - . = e -2
(£5000)(009'€6)E0  “ILEO (6000)(00'08)E0 %L E0
13/Pd6 009°'¢6 = L - o2 - 14/PdB 00V '08 =L -{ oz
Il .8 ) 8z e3Z e )
voz(wdboen wezo + | ® poz(wdboeE) ©92ZD 4 61
Lis:d - @1 - x4 - 81
’ 9 'z G2I'0- 6221257 i L . 82'1:20-8p1 237 i I
. (sA0p £5000) s2unuiw 9L = ° d e (sADp 6¥000) sainuw L = % i
- - gl - - &
- - ¥l = - ¥
2
¥ D
- — €1 m ~ = ]
Q
8 Z -
- -2 £ - H4z1 o ™M
z 2
= 1z -~ =1 It =
_ a m
= 401 1 - o1 M
|
= -{ 60 — -4 60
B -1 80 -~ - 80
- — L0 - - L0
= - 90 - < 90
i - §0 = - ¢0
- 4 vo - 4 vo
- - €0 - " - €0
- 4 2o - e e s s i ey o ', d z0
= ® -4 10 - * . 410
T | 11 1 | 1 i 0 1111 0 11 1 1 SR . L 1 | L 1 o

e T . I . D . |




Geraghty & MIUCE, Lue

observation wells 28-AM and 28-BM. The reported trans-

missivity from this test was 539,000 gpd/ft. Inconsis-
tencies in the reported data, and the fact that T values of

this magnitude are not typical for the type of materials

comprising this aquifer, make the results reported by Rawe

somewhat suspect.
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SITE HYDROGEOLOGIC CONDITIONS

Geology

The plant site is underlain by unconsolidated deposits
of sand, silty to sandy clay, and pebbles, which lie uncon-
formably upon a bedrock base. Results of grain size an-
alyses presented in Table 2 indicate the gross physical
composition of soil samples selected to represent uncon—

solidated deposits.

Throughout central portions of the plant, roughly
parallel to Skyline Drive, sediments consist predominantly
of sand and pebbles which extend downward 90 feet or more to
pedrock. In the east and west (upper and lower) plant areas,
sand is generally overlain by beds of silty to sandy clay
which tend to thicken toward the Ohio River and the valley

wall (see Figures 7 through 10).

The coarser soil materials (i.e., sand and gravel) are
composed primarily of quartz and lesser amounts of feldspar
minerals, as determined by visual inspection. No laboratory
tests were conducted to determine the exact mineralogy of
clays and finer soil fractions; however, the low cation
exchange capacities (7 meq/100 g or less) determined for

clay-rich samples suggest that kaolinite [Alg(Si40qp) (OH)gl
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Gc;rzghty & Miller, Inc.

may be a primary component (Garrels and Christ, 1965).
Results of cation exchange analyses are presented in Table

3.

As noted in the preceding section, most of the sand and
gravel materials comprising Wells Bottom are thought to
represent outwash that aggraded the Ohio River Valley during
retreat of Pleistocene glaciers. Accumulations of finer
sediments, particularly in areas adjacent to the Ohio River,
may also represent deposition of floodplain alluvium during
more elevated river regimens. Silty to sandy clay deposits
underlaying upper plant areas probably, for the most part,
represent locally deposited colluvium and detrital mater-
ials derived from weathering and mass-wasting of uplands and
valley walls; rock fragments are common throughout these

sediments.

Aquifer Characteristics and Groundwater Flow

Two types of water-bearing zones are present at the
plant site: 1) discontinuous zones of perched groundwater,
and 2) the Ohio River Valley water-table aquifer. Perched
zones represent unconfined groundwater that is separated
from the water table by an unsaturated zone. When present,

perched zones were generally situated within silty to sandy
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clay materials which, due to their relatively low perme-
ability (Table 2), restrict the downward percolation of
recharge waters. The locations and depths of observed

perched-water zones are indicated in Table 4 and on Figures

8 through 10.

The Ohio River Valley water-table aquifer is comprised

primarily of sand and gravel, and constitutes the main’

water-bearing unit in the area. The aquifer has been
extensively developed within the plant site and is presently
yielding about five million gallons of water daily, most of
which is being pumped from two main PPG well fields located
in the northwest and southwest corners of the main plant

(Figure 2).

Data obtained from the aquifer-testing program in-
dicate that aquifer sediments typical of the central plant
area are characterized by a transmissivity (T) probably
ranging from 80,000 to 95,000 gpd/ft (see Figure 6). Based
on an average saturated aquifer thickness of about 40 feet,
this T corresponds to a hydraulic conductivity of about

10~1 cm/sec or greater.

No aquifer tests were conducted in areas of the plant

along the Ohio River. However, in borings immediately
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adjacent to the river (e.g., MW-4 and MW-5), the sand
deposits appeared to be slightly more fine grained and more
silty than in central plant areas, and are probably charac-

terized by a somewhat lower hydraulic conductivity.

Prior to development of the aquifer, the water table
probably sloped from east to west with groundwater flowing
toward and discharging into the Ohio River; the exact
configuration of the water table and the depth to water are
not known, however. Pumping of wells has caused the water
table to drop below the level of the river. As a result,
water is now being pulled from the river into the aquifer,
and is flowing in the direction of pumping centers (see
Figure 11 and Table 5). Therefore, under present pumping
conditions, the water-table aquifer is receiving recharge
from both infiltrating precipitation and the Ohio River.
Assuming an average annual precipitation of 43 inches and an
infiltration of 20 to 50 percent of total precipitation,
estimated infiltration ranges from 400,000 to 1,000,000
gallons per day per square mile. The area of land receiving
infiltration-recharge that may eventually reach PPG's wells
is probably less than two square miles; therefore, about two
mgd or less of PPG's groundwater consumption is recharged by

precipitation. Consequently, the Ohio River must be

41
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Table 5. Water Level Data for Monitor Wells
MW-1 through MW-19 and the Ohio River
(measurements taken 09-28-81)

Elevation

at Top of Depth to Water Elevation of
Monitoring PVC Casing Below Top of Water Table

Point (ft. above MSL) PYC (Et.) (ft. above MSL)

MW-1 690.99 36.19 654.80 ]
MW-2 687.44 i1 610.27 ;g
MWw-3 640.30 19.92 620.38 E
Mw-4 637.16 ¥7.53 619.63
MW-5 629,57 7.43 622.14
MW-6 ‘ 646.89 ' 36.16 610.73
MW-7 654.58 45.91 608.67
MW-8 ‘ 657.86 48.85 _ 609.01
MW-9 668.46 58.97 609.49
MW-10 673,59 63.71 609.85
MW-11 671.56 61,12 610.44
Mw-12 '673.02 . 62.08 610.94
MW-13 667.56 55.28 612.28
MW-14 649.10 36.00 613.10
MW-15 646.01 33.75 612.26
MW-16 640.18 27.75 612.43
MW-17 641.85 . 29.66 612.19
MW-18 641.87 28.36 613.51
MW-19 667.92 56.36 611.56
Ohio River . NA NA app. 624

NA - Not applicable
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supplying at least 60 percent or more of the groundwater
consumed by PPG; otherwise, the aquifer could not sustain

the five mgd that is presently being withdrawn.

Aquifer recharge froﬁ the Ohio River is reflected by
the steep hydraulic gradient along the plant/river boundary.
Based on the groundwater flow patterns indicated on the
water-table contour map (Figure 11), there is no apparent
natural discharge of groundwater to surface-water bodies

in the vicinity of PPG's main plant.

Observed fluctuations in the temperature of groundwater
samples collected from supply wells may be a further
indication of inflow from the Ohio River. In aquifers
receiving recharge mainly from precipitation, groundwater
temperatures tend to remain fairly constant throughout
the year, and are generally about the same as the average
annual air temperature. However, at the PPG site, samples
collected over the past two years from many of the supply
wells have exhibited inconsistencies in temperature (for a
given well). The most plausible explanation is that surface
water, which does experience a significant degree of
seasonal variation in temperature, is being pulled into the

water-table aquifer.
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In addition to the water-table aquifer, the plant
site is also underlain by a bedrock aquifer system at a
depth of about 160 feet. In the mid-to-late-1950s, PPG
installed several wells into this aquifer to determine its
potential as a drinking water source. However, well yields
were low (3 to 15 gpm), and natural groundwater quality was
undesirable due to high TDS concentrations (Charles Drum,
personal communication, 1981). Consequently, the wells were

taken out of service and PPG has made no further attempts to

develop the bedrock aquifer.
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1.0 BACKGROUND INFORMATINON

The surface impoundment at PPG's Matrium, West Virginia, pnlant site was
initially used (from 1943 until about 1960) as a storage basin for sodium
chloride brine produced from deep wells tapping Silurian-age deposits. During
this period, the impoundment was concrete lined. After more than a decade of
retirement, the facility was refurbished and equipped with a low-permeability
synthetic liner, and has been used since 1970 to contain waste flow from the
plant's mercury cell, chlorine circuit. Fluids currently entering the pond
have a brine-type composition, and are characterized by a high pH (11.5 to
12.0) and appreciable concentrations of dissolved mercury (350 micro-gram/liter
range). The mixed mercury waste within the pond is precipitated as mercury
sulfide and the resultant clarified liquid is treated via carbon filtration
prior to discharge into the Ohio River. The Mercury Pond is periodically
cleaned and the liner has been replaced once.

The Mercury Pond facility is situated upon naturally high ground located
immediately adjacent to the east valley wall of the Ohio River. Beneath this
area, the alluvial aquifer (the uppermost water-bearing unit) abruptly pinches
out (or becomes very thin) against the steeply risina hedrock deposits of the
valley wall. Owing to these conditions, the monitor-well boring installed
topoaraphically upgradient from the Mercury Pond (GM-3) failed to intercept the
uppermost aquifer; i.e., bedrock was encountered at an elevation higher than
the water table. This necessitated the use of an alternative sampling location
(GM-0) to characterize background-water quality at the Natrium site.

The GM-0 (or STB) well, also referred to as the "reference" well, is a
plant pumping well and is located roughly two thousant feet west of the Mercury
Pond, toward the Ohio River. In selectina this well to represent background-
water quality, several important criteria had to be met. The well had to be
situated so as not to intercept groundwater emanating from beneath the Mercury
Pond and water produced from the well should represent natural aquifer
fluids, and not induced recharge from the Ohio River. Unfortunately, site

genlogic conditions did not permit compliance with another important criterion;



namely, the background well and the three downgradient monitor wells (GM-1,
GM-2, and GM-6) should be installed into deposits of similar 1itholoagy.
Downgradient wells are installed through predominantly silt- and clay-rich
materials largely derived from weathering and mass-wasting of the valley wall
(rock fragments are common); whereas, deposits beneath the GM-0 location are
probably comprised mainly of clean sand and gravel representing glacial outwash
(geology beneath the GM-O location is inferred by nearhy wells for which logs
are available).

Results of the groundwater monitoring program conducted under 40 CFR 265
Subpart F (detection monitoring) indicate a statistically significant
difference in water quality between the background and the downgradient wells;
specifically, downgradient Wells GM-1, GM-2, and GM-6 contain higher
concentrations of TOC and are characterized by higher specific conductivities
than were observed in the GM-0 background well. However, supplemental water-
quality data generated throughout the course of 1982 detection monitoring
(Table 1), and recent data generated as a result of this water-quality
assessment program (Table 2), suggest that:

1) Higher-than-background TNC levels in downgradient monitor wells are
probably reflective of differences in lithology between the hackground
and the downgradient monitoring areas, and

2) Significantly higher SC levels in downgradient wells are probably
related to seepage that occurred several decades ago, when the pond

existed as a cement-lined brine storage facility.

The specific rationale behind these interpretations are discussed in more

detail within the following sections.

TOTAL ORGAMIC CARBOMN ANALYSES

Total Organic Carbon (TNC) values in groundwater can reflect natural, as
well as artifically induced, sources of organic carbon. In uncontaminated
groundwaters, natural TOC levels typically range from <5 to 10 or more
milligrams per liter (mg/1), but values of several times these amounts are not
uncommon in systems containing relatively abundant quantities of organic matter

(e.qg., peat).
-2 -



In general, clays and other fine grained sediments normally tend to contain
a greater proportion of organic matter than is usually present in sands and
coarse grained deposits. This trend, in part, probably reflects differences in
energies of depositional environments. In relatively low-energy, clay-
depositing environments, sediments generally experience lesser degrees of
winnowing and reworking than occur in relatively high energy, sand-and gravel-
depositing environments. Also, organic matter may be less readily decomposed
in rlay and silt deposits than in sands, because of reduced aeration (and
oxidation) within fine-grained sediments.

Average TOC values determined during 1982 detection monitoring of
downgradient monitor wells GM-1, GM-2, and GM-6, were 17, 7 and 10 mg/1,
respectively, as opposed to an average of about 3 mg/1 in the GM-0 backqground
well (Table 1). In data from the recent water-quality assessment program
(Table 2), average TOC values were 8.6, 4.4, and 6.5 mg/1 in the three
downgradient wells and 1.3 mg/1 in the background well; the average TOC level
for Mercury Pond fluids was about 4 mg/1. A1l of the recorded TOC values are
thought to be within a natural range.

Based on the analytical results presented in Table 2, the Mercury Pond
does not appear to represent a likely source for higher-than-background TOGC
Tevels in downgradient wells, because fluids contained in this impoundment are
characterized by appreciably lower TOC values than are typically found in
groundwater sampled hydraulically downgradient from the Mercury Pond facility.
Because PPG has not stored or disposed of any synthetic organic compounds in
the Mercury Pond area (as evidenced by low TOX values in Table 1 as well as the
organic analysis presented in Table 3), it is reasonable to hypothesize that
differences in TOC levels between the backaround and the downgradient wells
reflect natural variations in groundwater quality that result from differences
in lithology; i.e., downgradient wells are installed into clay- and silt-rich
deposits whereas the background well is constructed in predominantly sand and
gravel deposits. Also, downaradient monitor wells are located in relatively
close promimity to valley wall bedrock deposits and associated layers of coal,
a concentrated TOC source material and coal fragments were noted in several of

the lithologic logs prepared from downgradient well borings.

Based on these findings, TOC and TNX are not likely to be viable parameters

for the detection of leakage.
= .3 =



SPECIFIC CONDUCTANCE AMALYSES

Specific conductance (SC) is a measure of the ability of a fluid to conduct
an electrical current (expressed in micro-mhos per centimeter), and is an
indication of the ion concentration in a solution; as the ion concentration
increases SC also increases. Inspection of averaged 1982 monitoring data
presented in Table 1 indicates that significantly higher SC levels in
downgradient monitor wells primarily result from higher-than background levels
of sodium, and to a lesser extent, chloride, magnesium, and iron. Bicarbonate
also appears to be elevated in downgradient wells; however, this ion is less
closely related to ST (Hem, 1970), and it is uncertain how bicarbonate may
influence observed SC trends.

Natural sources of sodium in groundwater include sodium-bearing minerals
like plagioclase feldspar and halite (which also represents a main chloride
source). However, sodium levels in downgradient wells are more tha an order-of-
magnitude higher than found in the GM-0 background well, and it seems unlikely.
that a difference of this maagnitude can be totally attributed to natural
variations in groundwater quality between the background and downgradient
monitoring areas.

Comparisons of analytical data presented in Table 2 also tend to rule out
the Mercury Pond as a probable source for relatively high sodium and chloride
levels in downgradient wells. 1If the Mercury Pond had been losing fluids to
the underlying aquifer system, particularly in an area where the aquifer is not
very extensive, it is expected that groundwater receiving this seepage would
begin to acquire quality traits reflective of the composition of the effluent.
As can he seen in Table 2, groundwater obtained from downgradient monitor wells
has a vastly different chemical makeup from that found in Mercury Pond fluids.
In particular:

® Downgradient monitor wells exhibit a near-neutral pH (7.0 to 7.3);
whereas, fluids in the Mercury Pond have a very high pH (11.6 to 12.0)

® Dissolved mercury is present at appreciable levels in pond fluids
(about 350 ug/1), but is essentially absent in downaradient monitor wells



@ tercury Pond brine contains high concentrations of sodium and chloride
with Ma/C1 ratios ranqing from 0.72 to 0.76 (typical of a NaCl
source); whereas, groundwater in downgradient wells has substantially
greater proportions of sodium relative to chloride, with Ma/C1 ratios
ranging from 1.6 to 6.8

The latter observation is especially important in discounting the Mercury
Pond as a probable cause of water-quality differences in downaradient wells.
Because natural source materials for sodium and chloride are not believed to be
ahundant in the alluvial aquifer system, it is reasonable to expect that Na/Cl
ratios in groundwater receiving brine-type effluents would gradually become
similar to that of the brine, even though ion concentrations may be
substantially lower; i.e., brine effluent entering the system would probably
have a significant enough contribution to the overall sodium and chloride
levels that it would tend to control Na/C1 ratios.

The above reasoning would also rule out past brine storage practices (i.e.,
1943 until about 1960) as a likely source of relatively high sodium and
chloride levels in downgradient wells. However, it is important to keep in
mind that seepage from the old facility would have been eliminated more than 20
years ago (when the facility was initially closed) and it is possible that
natural mechanisms operating within the subsurface system have acted to change
the relative proportions of sodium and chloride ions that were introduced via
brine seepage.

One possible explanation for how such a change might occur relates to
differences in the retardation factors for chloride and sodium. The chloride
ion, owing to its small size and negative charge, behaves very conservatively
within the groundwater system, i.e., it is not readily removed from solution
via sorption or precipitation, and is potentially very mobile (relative to
other ions). Sodium is also fairly conservative, compared to other cations,
but is considerably more subject to attentuation than the chloride ion. This
is largely because sodium is adsorbed onto mineral surfaces having appreciable
cation exchanae capacities (e.g., clays) (Hem, 1970), especially at high
concentrations where the sodium ion may tend to replace other adsorbed cations
(e.g., calcium and magnesium). Consequently, it is reasonable to assume that a

clay-rich system receiving brine effluents would tend to preferentially retain

- B




sodium, relative to chhloride. It also follows that, once the source of

effluent is eliminated, chloride ions should be flushed from the system more

readily than the adsorbed sodium jons.

A related, possible explanation for why sodium is now back into solution
(i.e., a dissolved groundwater constituent) at higher-than-background levels is
that dissolved sodium ions, having been preferentially adsorbed onto clays when
introduced at high levels (i.e., during brine seepage), have dropped in
concentration (due to source elimination) to a point where adsorbed sodium is
now being replaced by more strongly attracted cations. This condition is
roughly analogous to the operation of a water softener, where the adsorbing
medium, having been flushed with a high sodium solution to replace calcium and
other cations, begins to release sodium as hardness-contributinag parameters are

adsorbed back onto the medium.

Because of the persistent presence of past salt contamination, monitoring
for sodium, chlorides or specific conductivity will likely result in false
positives and consequently these are not valid parameters for monitoring the

mercury impoundment.
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TABLE 3
Organic Analysis of the Hg Pond and Downgradient llells

TOC
(Analysis
8/3/83
Hg Pond -=
GM-1 12
GM-2 S
GM-6 -

Halo-0r-~ &

(analysis

Methylene Chloride
Trans-1,2-Dichloroethane
Chloroform
Cis-1,2-Dichloroethane
Carbon Tetrachloride
Benzene
Trichloroethane
1,1,2-Trichloroethane
Tetrachloroethane
Bromoform
l,4-Dichlorobenzene
l,2-Dichlorobenzene
l,1-Dichloroethane
l,1,1-Trichloroethane
l1,2-Dichloroethane
Monochlorobenzene
1,1,2,2-Tetrachloroethane
l1,3-Dichlorobenzene
Hexachloroethane
1,2,4-Trichlorobenzene
1,2,3-Trichlorobenzene
Unknowns

Volatiles

Aromatics

ND = none detected
Analytical method on

- B .

in ppm)
10/19/83 10/27/83
4.0 3.9
9.0 8.1
1 4 31
7.4 3:5
Benzene
in ppb)
Natrium
Mercury
8-3-83 EPA Pond
GM-1 GM-6h 3/23/84
10 11.1 4
ND ND <1
.916 1.60 6
2554 53.4 =]
L2/ A =]
4.10 7:0 20
104 24 .2 3.0
11.0 24 .5 <1
28.9 26.0 3
3.40 5:91 <1
Bl 8.0 <10
10T 15 i <10
ND ND <1l
.688 ND <1
25.4 53.14 <k
ND ND <10
ND ND <10
ND ND <10
ND ND <10
ND ND <10
ND ND <10
<10
ND ND
ND ND

following
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2.0 MWELL INSTALLATION AND SAMPLING AND ANALYSIS PLAM

2.1 INTRODUCTION

In the review of the detection monitoring data from the Mercury Pond, PPG
recognized that the comparison of the background well (GM-0) with the three
downaradient monitor wells (GM-1, GM-2, and GM-6) may result in false positives
with respect to the monitored parameters. Recent comments from State
regulators also convey this concern as well as a concern with the placement of
the three downgradient monitor wells which the state alleges may not insure
immediate detection of effluent releases from the Mercury Pond facility.
Fina1ly, on March 8, 1984, the U.S. EPA filed a complaint aganst PPG pursuant
to RCRA essentially adopting the position of the State on well locations and
further alleging violations of procedural requirements under RCRA.

In order to resolve these concerns, avoid litigation and prolonged
proceedings, and create a reasonable monitoring program acceptable to all
parties, PPG agreed to prepare a modified plan which would address the
agencies' concerns and result in a plan more specifically tailored to the facts
at the mercury pond.

2.2 MWELL INSTALLATIOM PLAN

PPG proposes another attempt to establish a background monitor well
topographically upgradient from the Mercury Pond. Although PPG and its
consultant made a reasonable judgment in 1981 that the water table was not
accessible in this area, this action will satisfy the concerns of the state and
EPA that PPG "insure" that no topographically upgradient well is possible. To
achieve this, PPG will install two additional wells straddling the original
uparadient well GM-3 in the area above the pond (See Figure I - Points A & B).

Installation of these two additional wells topographically upgradient is
an attempt to discover a discrete section (i.e., an incursion of the water
table on the bedrock) with a sufficient yield for sampling. These wells are
expected to be dry and unsuitable for monitoring, but will provide assurance

that no upgradient well is possible in the immediate vicinity of the pond.

- 10 -



If these wells fail to produce an adequate groundwater supply for
monitoring purposes, an alternative location will be selected for the
installation of the background well. This alternative background well
Toc2tion will be somewhere along the base of the valley wall, north of the
pond, in the same aquifer as the downgradient well and far enough from the pond
to insure that the aquifer is not affected by extraneous constituents or the
pond itself (See Figure 1 - Point C).

One of these three wells will be selected for background monitoring
depending on yield and conditions.

The aaencies also raised a concern about whether two of the existing three
downgradient wells (GM-1 and GM-6) were too far apart. PPG feels that these
wells are adequate to detect any leaks from the pond, but to satisfy these
concerns, an additional well will be installed roughly midway between existing
wells GM-1 and GM-6 (See Figure 1 - Point D). Since there has also been
concern on the part of the state of any perched water zones, a neighboring,
shallow well will also be installed if a perched zone is encountered during
drilling of the deeper well (See Figure 1 - Point E).

Al1 of the new deep wells would be installed to bedrock; well depths are
anticipated to be about 50 feet at the upgradient locations (Fiqure 1 - Points
A&B) and about 90 feet at the other locations (Figure 1 - Points C&D). These
wells will be constructed using two-inch-diameter PVC casing and well screen,
and will be fully penetrating (i.e., screened from the top of the water table
down to bedrock - See Fiqure 2).

Monitor wells will utilize formation collapse and/or clean silica sand as
the screen pack material. This pack shall extend at least 10 feet above the
top of the well screen. The screen pack shall be capped with a plug (at least
one-foot thick) of bentonite, or bentonite and neat cement to prevent seepage
of surface fluids into the well. Formation cuttings will then be used to fill
the borehole annulus to a level at least five feet below ground, and a cement
plug will be installed up to ground level. Al1l above-ground well casing shall
be protected with steel covers.

- i -




PPG will continue to use the existing monitor wells which have been
utilized for RCRA compliance to date. These include downgradient monitor wells
GM-1, GM-2, and GM-6 whose locations are shown on Figure 1. These wells are
installed into alluvial deposits to depths of about 96, 99, and 75 feet,
respectively, and are each equipped with a ten-foot-long screen section that
intercents the water-table aquifer (See Figqure 2).

2.3 SAMPLING AND ANALYSIS PLAN

Facilities to be included in the sampling and analysis program include:
existing downgradient monitoring wells GM-1, GM-2, and GM-6; the new deep
downgradient monitor well (Figure 1 - Point D) and one of the new background
wells (Figure 1 - Points A, B or C). A1l samples shall be collected in
accordance with the document titled "Sampling and Analysis Plan for the PPG
Mercury Pond, Natrium, West Virginia," which was prepared by Geraghty and
Miller, Inc., in 1981 and submitted to both state and federal agencies.

As described in Section I (Background Information) the utilization of
specific conductivity, TOX and TNC parameters cannot accurately characterize
any leakage emanating from the pond and any attempt to use these paprameters
results in false positives under the applicable regulations. In initial
discussions with EPA Region III, PPG indicated that sulfide might be a suitable
parameter to analyze in downgradient monitoring wells to detect leakage. After
further consideration, it appears this would not be a good choice. The pH
range necessary for effective operation of the pond, necessitates maintaining
the sulfide content between 0 and 1 ppm. Higher levels of sulfide form mercury
polysulfides which are soluble. Most or all of this sulfide excess will he
oxidized in the pond and would not reach the monitoring wells even if a leak

occurred.

PPG proposes the use of two key chemical constituents which truly reflect

tha composition of the pond waters. These include:

pH - Since the fluids in the Mercury Pond have a very
high pH (11.6 to 12.0); and,

Mercury - Since dissolved mercury is present at appreciable
levels in the pond fluids (about 350 mg/1).

- 12 -



Evaluation response and reporting of this date will continue to follow
the prescribed methods as specified under 40 CFR 265.93 and 265.94.

To examine the perched water zones, PPG also plans to monitor all existing
shallow wells GM-3, GM-5 and GM-7, a new shallow well (Fiaqure 1 - Point E) if a
perched water zone is encountered while installing the new deep downgradient
well, and any existing and active seeps adjacent to the pond. These samples
will also be analyzed for both pH and mercury under the same program.
Collection and evaluation of this data, however, will be dependent on adequate

sample volumes. A summary of this program is presented in Table 4.
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—
4-inch-gicmeter steel casing
wilth ccgo
2 Grout /
| : Total
: Well Elevation* Depth*
Number (ft) (£t)
GM-1 693.10 99
bt GM-2 709.88 102
i
N GM-56 696.90 78
& }
i
h

* Measurement from top of outer
2-inch-dicmeter PVC casing casing.

Grout

———RBentonite piug

s Er—-— Natural or artificial gravel pack

A
2-inch-diameter, 0.0C8-1nch slot
PVC well screen

Gravel or grout plug

Fiqure 2. General Construction of Downgradient Monitor Wells,
PPG, Natrium, West Virginia.
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TABLE 4
SAMPLE COLLECTION AND ANALYSIS PLAN

New Upgradient &

Parameter Downgradient Wells GM-1, GM-2, GM-6 GM-3, GM-5, GM-7, Seeps

A. First Year

pH 4 replicates 4 replicates 4 replicates
each quarter each quarter each quarter
Mercury 4 replicates 4 replicates 4 replicates

B. Second Year

each quarter

each quarter

each quarter

pH 4 replicates 4 replicates 4 replicates
twice/year twice/year twice/year
Mercury 4 replicates 4 replicates 4 replicates

twice/year

twice/year

= 18 -

twice/year



3.0 SUMMARY

The primary objective of this modified monitorina plan is to address the
concerns expressed by the state and federal agencies notwithstanding the fact
that the current well system is, in PPG's opinion, adequate. To achieve this,
a number of new wells will be installed. In addition, parameters selected in
this proposed program were chosen as those constituents which could accurately
characterize any potential leakage and eliminate false positives under the RCRA

regulations.
The key components of this modified plan primarily consist of the following:

® Installation of two additional topographically upgradient wells in an
. attempt to discover a discrete section with sufficient water yield for
sampling. These two wells are expected to be dry and unsuitable for
monitoring, but will at least provide assurance that no upgradient

well is possible in the immediate vicinity of the pond.

@ Installation of one "upgradient" well to the north of the pond which
should contain groundwater in the same aquifer and 1ithology as the
downgradient wells, but which does not actually pass Eﬂggﬂ the
impoundment. One of these three upgradient will be selected for

monitoring if yield and conditions are satisfactory.

® Installation of one downgradient well, essentially midway between two
of the existing three wells (GM-1 and GM-6). This well will be
completely screened in the aquifer/water table.

® If perched water is discovered during the installation of the deep
downgradient well, a neighboring, shallow well shall be installed and

monitored for mercury and pH.
8 All existing and active seeps will be monitored for mercury and pH.

@ With respect to the wells, rather than monitor for pH, specific
conductivity, TOX and TOC, PPG will monitor for mercury and pH.
Specific conductivity, TOX and TOC result in false positives and
should not be part of any monitoring program.

- 17 -
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(VD o0 433 €3Y7
D
m € REGELY tocH
PPG Industries, Inc. One PPG Place Pittsburgh, Pennsylvania 15272
g4 APR 10 44 9 35

Law Department
Writer's Direct Dial No.: 512 =9 P 6 Flevisd iR
(412) 434-2406 JiTaeTie Ny
REGioN 111

April 5, 1984

Douglas A. Donor

Environmental Scientist

U.S. Environmental Protection Agency
Region III

Sixth and Walnut Streets
Philadelphia, PA 19106

Re: PPG Industries, RCRA-III-096

Dear Mr. Donor:

: Pursuant to your request, I am sending you a copy of the "Water Quality
Assessment Plan for the PPG Mercury Pond, Natrium, West Virginia." This
plan was prepared for PPG by Geraghty and Miller and represents the
approach taken to the mercury impoundment during October, November and
December of 1983.

Since EPA did not feel that PPG's October 11, 1983, outline was detailed
enough, I am forwarding this document which more fully describes the
assessment plan which was carried out by Geraghty and Miller. Please
note that it incorporates the following two studies by reference:

L Evaluation of Groundwater Quality Impacts at the PPG Mercury
Pond (April, 1981).

[ ] Sampling and Analysis Plan for the PPG Mercury Pond, Natrium,
West Virginia (April, 1981).

These two documents were provided to you at our meeting on April 2,

1984. Although I had a copy of the attached plan at that meeting, it was
not a clean copy and did not contain a certification by Geraghty and
Miller. For the sake of eliminating any perceived technical errors, I
have had the attached copy certified.

In PPG's opinion, this document, along with the documents supplied to you
at our meeting, provide a complete and adequate assessment plan under the




Douglas A. Donor
Page 2
April 5, 1984

regulations. To the extent there is a disagreement over the required
level of detail and over the certification requirement, these documents,
along with the final Geraghty and Miller report of December, 1983, clear
up any problems. Continued enforcement and the fine on these procedural
issues is unwarranted under the circumstances.

If you have any questions or problems, please do not hesitate to call.

Sincerely yours,

73 SR

David C..Cannon,; Jis
Senior Attorney

DCC/eb
ce: R. Siskind, Esq.
(w/copy)
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Geraghty & Miller, Inc.

INTRODUCTION

In accordance with Federal and State requirements
for groundwater gquality monitoring at hazardous waste manage-
ment facilities (EPA 40 CFR, Part 265, Interim Status
Standards) PPG Industries, Inc., in Natrium, West Virginia
intends to conduct a groundwater quality assessment in the
area of their mercury surface impoundment (Mercury Pond,
Figure 1). Geraghty & Miller, Inc., was retained by PPG to
develop and implement the groundwater quality asessment plan
required by the regulations. The following document con-

stitutes the required plan.

The impetus for conducting this assessment comes
after collection of the first year of background water-
quality data and subsequent statistical comparison of those
data to the first semi-annual sampling results. These
comparisons indicated a statistically significant difference
in background versus downgradient quality for the indicator
parameters total organic carbon (TOC) and specific conduct-
ance (SC). Confirmation sampling indicated that the
statistically significant difference was not the result of

laboratory error.
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Figure 1. Location of the PPG Mercury Pond, Natrium, West
Virginia.



Geraghty & Miller, Inc.

Supplemental water-quality data generated throughout
the course of the detection monitoring program suggest that
these statistically significant differences for TOC and SC
may not be related to holding practices at the Mercury Pond
facility. In particular, statistically higher TOC levels
are thought to reflect natural variations in fluid chemistry
resulting from lithologic differences in aquifer matrix
materials beneath the background and the downgradient
monitoring locations, and statistically higher SC values

. are believed to be remnant from brine storage practices
conducted at this site more than a decade prior to operation
of the Mercury Pond. Because of these factors, PPG intends
to implement a phased approach for conducting the water

quality assessment.

The first phase (Phase I) of the water quality assess-
ment will focus on determining if Mercury Pond holding
practices are responsible for higher-than-background levels
of TOC and SC in downgradient monitor wells. If findings
indicate that the Mercury Pond is responsible, a second
phase (Phase II) assessment will be implemented to deter-
mine, at a minimum: 1) the concentrations of specific
hazardous wastes or hazardous waste constitutents in the
groundwater, and 2) the rate and extent of migration of

hazardous waste or hazardous waste constituents within the

aquifer system.
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The plan used to accomplish Phase I (and Phase II, if |
I
required) of the water quality assessment specifies the |
following information:
1) the number, location and depth of wells used in the
assessment;
2) sampling and analytical methods to be utilized;
3) evaluation procedures including any use of previously
gathered groundwater quality information; and
4) a schedule of implementation.

. The subsequent sections discuss the information requested
above, as well as additional information that will be
collected and evaluated to adequately define the relation-
ship (if any) between downgradient water-qualty trends and
waste-holding practices at the Mercury Pond facility. For
simplicity, these sections shall be presented as Phase I
information requirements and Phase II information require-
ments. As noted earlier, the Phase II1 water quality

| assessment would only be implemented if Phase I findings

indicated that the Mercury Pond is responsible for the

statisitcally higher TOC and SC levels in downgradient

wells, relative to background conditions.
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PHASE I WATER QUALITY ASSESSMENT

Objective

The primary objective of the Phase I water quality
assessment is to determine if the Mercury Pond is respon-
sible for higher-than-background levels of total organic
carbon (TOC) and specific conductance (SC) in downgradient

. monitor wells GM-1, GM-2, and GM-6.

Number, Location, and Depth of Wells

The existing monitor wells which have been utilized for
RCRA compliance shall also be used to conduct the Phase I
water quality assessment program. These include down-
gradient monitor wells GM-1, GM-2, and GM-6; well locations
are shown on Figure 2. These wells are installed into
alluvial deposits to depths of about 96, 99, and 75 feet,
respectively, and are each equipped with a ten-foot-long
screen section that intercepts the water-table aquifer;
general monitor well construction is indicated in Figure 3.
Lithologic descriptions of materials encountered at each
well location and other information regarding hydrogeologic
conditions near the Mercury Pond are presented in the report

titled "Evaluation of Groundwater Quality Impacts at the PPG

Mercury Pond," which was submitted to PPG in April 1981.
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Figure 2. Location of Downgradient Wells at the PPG Mercury
Pond, Natrium, West Virginia.
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In addition to monitor well sampling facilities, fluid
samples shall be collected from the discharge (inlet) pipe
to the Mercury Pond. The location of the Mercury Pond

facility is shown on Figure 1.

Sampling and Analytical Methods

Two sets of groundwater samples shall be collected from
downgradient monitor wells GM-1, GM-2, and GM-6. In addi-
tion, grab samples of Mercury Pond fluid shall be collected
(from the inlet pipe) on the same day that groundwater
samples are collected. All samples shall be collected 1in
accordance with the document titled "Sampling and Analysis
Plan for the PPG Mercury Pond, Natrium, West Virginia",
which was prepared by Geraghty & Miller, Inc., and submitted

to PPG in April, 1981.

All groundwater and pond fluid samples shall be ana-
lyzed for important water quality parameters including (but
not limited to): pH, specific conductance, total organic
carbon, total dissolved solids, bicarbonate, chloride, sul-
fate, calcium, magnesium, sodium, potassium, iron, manga-
nese, silica, and mercury. Chemical analyses for these
parameters shall be performed in accordance with the methods

listed in the Sampling and Analysis Plan cited above.
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Evaluation Procedures

The evaluation procedures for conducting this water

quality assessment are as follows:

(1)

(2)

(3)

(4)

(5)

(6)

Inspect water quality data (including supplemental
data) generated throughout the course of the
detection monitoring program. Parameters that
were analyzed in addition to pH, SC, TOC, and TOX
include: TDS, total alkalinity, bicarbonate,
chloride, sulfate, sodium, potassium, calcium,
magnesium, iron, manganese, and mercury.

Identify parameters and/or parameter relationships
that appear to relate to TOC and SC trends in
downgradient monitor wells, and establish chemical
parameters to be analyzed in subsequent water
samples.

Collect two seperate sets of water samples from
the Mercury Pond (prior to treatment) and down-
gradient monitor wells GM-1, GM-2, and GM-6.

Analyze both sets of water samples for the chemi-
cal parameters pH, specific conductance, TOC,
TDS, bicarbonate, chloride, sulfate, calcium,
magnesium, sodium, potassium, iron, manganese,
silica, and mercury; these parameters have been
selected based on findings from step (1), and in
order to facilitate charge balance calculations to
double check the overall accuracy of analytical
results.

Evaluate results of chemical analyses from previ-
ously gathered and new water quality information,
and identify specific parameters and parameter
relationships (e.g., Na/Cl ratios, main contribu-
tors to SC, major and minor fluid constitutents,
PH, etc.) that characterize each fluid sample.

Compare the chemical makeup of Mercury Pond fluids
with the chemical makeup of groundwater in down-
gradient wells, and assess similarities and
dissimilarities, and the extent to which the
Mercury Pond may contribute to TOC and SC levels
observed in downgradient monitor wells GM-1, GM-2,
and GM-6.
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(7)

If, from this evaluation, the Mercury Pond does

not appear to be the cause of the statistically
significant change, notify the EPA Region III
Administrator within 15 days of the determination
and resume the normal indicator evaluation program

under 40 CFR 265.92 and 265.93(b).

(8)

If the Mercury Pond does appear to represent a

likely source for higher-than-background TOC
and/or SC levels in downgradient wells, implement

the Phase II water quality assessment.

(9)

Prepare a report to EPA Region III documenting the

relevant findings of the Phase I water quality
assessment, including the specific rationale and
supporting data used to interpret water-quality

trends beneath the Mercury Pond area.

Schedule of Implementation

The tentative schedule for implementing the Phase I

water quality assessment is as follows:

1)

2)

Task

Collect and analyze two sets of water
samples from the Mercury Pond and from
downgradient monitor wells GM-1, GM-2
and GM-6.

Evaluate results of water quality an-
alyses and interpret and identify water
quality trends and the relationship (if
any) between Mercury Pond fluids and
groundwater in downgradient wells GM-1,
GM-2, and GM-6.

Prepare a report to EPA Region III
documenting findings of the Phase I
water quality assessment.

10

Time
Interval

October 10,
1983 to
November 28,
1983.

November 28,
1983 to
December 5,
1983

December 5,
1983 to
December 15,
1983
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PHASE II WATER QUALITY ASSESSMENT

Objectives

The Phase II water quality assessment shall be conduc-
ted if results from the Phase I assessment indicate that the
Mercury Pond is responsible for higher-than-background
levels of TOC and SC in downgradient monitor wells GM-1,
. GM-2, and GM-6. If the Phase II assessment is implemented,
The main objectives, at a minimum, will include:
1. determine the rate and extent of migration of hazar-
dous waste or hazardous waste constituents in
groundwater, and

2. determine the concetrations of the hazardous waste
or hazardous waste constituents in the groundwater.

Number, Location, and Depth of Wells

Existing monitor wells utilized for RCRA monitoring
shall be included in the Phase II water quality assessment.
These include downgradient wells GM-1, GM-2, and GM-6; and
the GM-0 background well. Information regarding the loca-
tion, depth, and general design of downgradient wells is
presented in the Phase I plan. One (or more) additional
downgradient wells shall also be installed to facilitate the
Phase II assessment. It is anticipated that the additional
well(s) will be installed to a depth of approximately 90

feet and will be screened into the top of the alluvial

11
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aquifer. The exact location(s) for the additional down-
gradient well(s) shall be'determined based on which existing
downgradient well(s) is(are) contaminated; the rationale for
selecting locations of additional wells is presented in the

"Evaluation Procedures" section of this Phase II plan.

In addition to sampling monitor wells, fluid samples
will be collected from the discharge pipe (pretreated) to
the Mercury Pond and the discharge pipe from the Mercury

Pond to the carbon filter.

Sampling and Analytical Methods

Fluid samples shall be collected from: existing down-
gradient monitor wells GM-1, GM-2, and GM-6; new down-
gradient monitor wells; the GM-0 background monitor well;
and the discharge pipe to and the discharge pipe from the
Mercury Pond. All samples shall be collected in accordance
with the document titled "Sampling and Analysis Plan for
the PPG Mercury Pond, Natrium, West Virginia", which was
prepared by Geraghty & Miller, Inc., and submitted to PPG

in April, 1981.

All fluid samples shall be analyzed for important
water—-quality parameters including (but not 1limited to):

pH, specific conductance, total dissolved solids, total

12
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alkalinity, bicarbonate, chloride, sulfate, sodium, potas-
sium, magnesium, iron, manganese, silica, mercury, barium,
cadmium, chromium (total), lead, total organic carbon, and
total organic halogens; as well as other waste-specific
parameters that may be recommended. All chemical analyses
of fluid samples shall be performed in accordance with the
methods listed in the Sampling and Analysis Plan referenced

above.-

Evaluation Procedures

If results of the Phase I water-quality assessment
indicate that the Mercury Pond may be responsible for
higher-than-background levels of TOC and SC in downgradient
monitor wells (GM-1, GM-2, and GM-6), the Phase II water-
guality assessment shall be implemented as follows:

(1) Evaluate Phase I water-quality data and (to the

extent possible) identify the specific parameters
causing contamination in the downgradient monitor
well(s).

(2) Install additional downgradient monitor well(s).

The location(s) of the additional downgradient
monitoring well(s) is dependent upon which of the
existing downgradient wells (i.e., GM-1, GM-2,
and/or GM-6) are contaminated

a) If Well GM-2 or GM-6 is contaminated, ad-

ditional monitor wells should be installed
on either side of the affected well. In ad-
dition, monitor wells should be 1installed
downgradient from the affected well(s). It
may be necessary to install several sets of
these downgradient wells to define the extent
of contamination (see Figure 4 for potential
locations).

13
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(3)

(4)

(5)

B If Well GM-1 is contaminated, additional

monitor wells should be installed on either
side of it. In addition, monitor wells should
be installed on either side of GM-2, and one or
more lines of monitor wells should be installed
parallel to the terrace face and at least 20
feet west of GM-1. If more than one line of
wells 1is installed west of GM-1, the well
fronts should be at least 20 feet apart (see
Figure 4 for potential locations).

c) The exact number and location of the additional

monitor wells must be determined by the geo-
logist or geotechnical engineer preparing the
final Groundwater Assessment Plan.

The hollow-stem auger drilling method shall be
used to install all new 2-inch I.D. PVC monitor
wells. Ten-foot well screens should be installed
across the water table, above the top of con-
solidated bedrock. The estimated depth to the
top of the screen will be approximately 80 feet.
Soil samples should be collected during construc-
tion of the borehole. The annular space around
the screen should be gravel packed. A bentonite
plug shall be set above the screen and the re-
maining annulus shall be filled with cuttings that
will be capped with at least 5 feet of bentonite
or grout.

On a weekly basis, collect three sets of water-
level and water-quality data (i.e., sampling and
measurements shall be collected once every seven
days, over a three-week period). These data shall
be collected from existing downgradient monitor
wells (GM-1, GM-2, and GM-6), the GM-0 background
well, the Mercury Pond, and newly installed down-
gradient wells. All samples shall be analyzed
for the water-quality parameters specified in the
Phase II Sampling and Analytical Methods section.
All sampling and analysis procedures shall be
in accordance with the Sampling and Analysis
Plan referenced earlier.

Via laboratory tests or pumping tests determine
the permeability (hydraulic conductivity) of the
earth material above and in the aquifer. These
data will be needed to calculate groundwater flow
rates.

15
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(6) Determine the elevation of water in all wells and
prepare a map of the water table depicting the
direction of groundwater movement and the hydraulic
gradient.

(7)

Map results of water-quality analyses to deter-
mine the extent of groundwater contamination.
Show concentration distributions for critical
hazardous-waste constituents comprising the con-
taminated zone.

(8)

Using available data on flow direction, hydraulic
conductivity, hydraulic gradient, or other fac-
tors, estimate the rate of movement of the contam-

. ination.

Schedule of Implementation (Section 265.93(d))

(1) Within 30 days of the determination that the
Phase II water-quality assessment must be imple-
mented, begin installation of additional monitor
wells.

(2) Within 60 days after installation of additional

monitor wells, have results of all analyses com-
pleted and prepare a report defining the Rate and
Extent of contamination.

(3) Within 15 days of completion of the report de-
fining the Rate and Extent of contamination,
report results to EPA Regional Administration.

Reassessments (Section 265.93(d))

(1)

On a quarterly basis determine:

A The rate and extent of migration of hazardous
waste or hazardous-waste constituents in
groundwater, and

b)

The concentrations of the hazardous waste or
hazardous-waste constituent.

16
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(2) Reassessments must be made until the facility is

closed.

(3) As needed, install additional monitor wells to

assure the ability for continued compliance with
Section 265.93(d).

Reporting and Record Keeping (Section 265.94(a))

(1) Annually report to the EPA Regional Administrator

the results of the quarterly reassessments.

. (2) Maintain all records during life of facility and
through the post-closure case period.

Respectfully submitted,

GERAGHTY & MILLER, INC.

(i A

Cleason P. Smith, C.P.G. (Virginia #50)
Staff Scientist

S seld

Jeffrey g) Sgambé;:)C.P.G. (AIPG #4932)
Associate
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